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NEW AND CORRECT METHOD 


O F . 
SURVEYING 
MADE EXCEEDING EAS Y. 
IN TWO AMIS 


PAR T I, Teacheth to meafure, divide, and delineate, any 
Quantity of Land both acceſſible and inacceſſible, whether 
MEAapows, PasTURE, FiELDs, Woops, WATER, Com- 
MONs, FoREsTs, Maxors, &c. by the CHAIN ONLY, 
whoſe Dimenſions are caſt up by the PEN, and conſequently 
freed from the ERRORS of ESTIMATION that 
unavoidably attend the SCALE and PROTRAcTOR. With 
neceſſary Directions to M AP elegantly. 


PART II, Introduces Inſtruments, Trigonometry, prepara» 
tive Remarks on the Earth's Superficies; and teacheth the 
invaluable Method of caſting up the Dimenſions of Inftru- 
; ments by the PE N ſeveral Ways, all agreeing, &c. &c. 


WITH A 


MOST USEFUL APPENDIX 
Concerning the practical Methods of meaſuring Timzer, Hay, 
MARkI PiTs, BRICKLAYERS and PLAISTERERs Work. 
The whole being illuſtrated with proper Definitions, Problems, 


Rules, Examples, Explanations, and emblematical Types, 
rendered uncommonly eaſy. te: ; 
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Fro of P O E. 8 M. den blon 
1 wot linudiabhd ii, b 1. pen n0¹² 64 
HEN Merit claims a Right to honeſt Praiſe; - 1 
Why may not Friendſtip tune theſe ein Liys!- 
And by the Muſe's heaV'nly Aid aſpire 
To lofty Flights! when Genius ddes require 
Truth to be ſpoke, If Reaſon holds the ws | 


Applauſe is due, e e Men. 1 4 
BU RNS“ thy. thy Merit Canda — eo bo 

This Tae ee the humble Er: Lag 975: 

Well haſt thou labour rd.tc 0 inſtruct the, Age, ais nals 


Thy Genius ſhines reſplendent i in each Page; wb <a 


Throughout thy, Work bright Aue wi Reaſon We 
And Demonſtration ſhews th Extent of Thing 


With Care and Judgment to ſurvęy at and plan, 833 

Thy TxZAT ISE ſhews the moſt ingenious Man. 

The Bounds of Nature finely drawn we ſee, dF 

2 forms the Line, and Genius makes it "free . ban 
to appear in Ws s airy Roun . 

So gften;ſought, but very ſeldom found. NN 

How few alaſs! ſtand on the Liſts of Fame, „ Bun 

Not one in ten. a hundred I might name, — 

Can ſoar above the common Rule of Three, 

Or give to Freedom Perſpicuity. 
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LOAD 


Then let not Cenſute laſh the Works of Art, 
Unleſs they'll play with Truth the Critic's Part; 
And read, like Porz, * each Work of Art and Wit, 
With the ſame Spirit that it's Author writ: | 
Survey the Whole, nor ſeek flight Faults to fit 
When Nature moves, and Rapture warms | Mind. 
Scitnce! thou Daughter of the Skies, tis thine 
To make Perfection in her Beauties ſhine ; 
Thy darkeft Clues endear the anxious Mind, 
When Study labours thy great Worth to find: 
In thy rich Stores our lab'ring Thoughts abſorb, 
Meafare the Earth, and each cceleftial Orb. 


Behold yon Gardens, Trees, and ſhady Bow'rs, 
So often chequer'd with delightful Flow'rs; 
Pomona's Groves, and Ceres fertile Plains, 1 
Where Flera's Pipe endears the Nymphe and Seins 
With Notes, melodious to the liſt ning Ear, 
So oft enamour'd by ſuch heav'nly Cheer: 
Behold yon Buildings, high aſcending Spires, 
Yon Water, Caſtle, Mountains, ſtately Tow'rs, - 
Yon curving Brook, and cool expanding Shade, 
Whoſe winding Courſe ſurrounds the fragrant Mead; 
Where wand'ring Richard ſhaves th' Heſperian 4 
His clanging Whetſtone makes the Woods reſound.” 
Theſe dear ſequeſter d Rounds, each pleaſing Grove, 
Where whiſtling Plough-Boys, and the Wood: Men rove, 
All their Dimenſions we with Eafe impart, 
By GEOD ASIA, and the Rules of Art; | 
So well explain'd, ingenious BURNS! by you, 
With Chain and Pen, (to me) a Method new, 


Succeſs attend your Works,—dear Sir, adicu. 


Whitchurch, THOMAS SADLER. g 
Auguſt 9, 1971 . 5 
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PREFACE 


J ig "oh 


CovrTEous Rrapts, 


F you'll conſult anlient Writings, they will inform you, 

that this Art, for its Antiquity, claims the Priority to 
&/moſi any other Branch in the Mathematics : The Egyptians, 
by reaſon of the NiLt's cverflowing, (whereby their Land- 
marks were either waſhed awav, or covered with Mud, ) were, 
through meer Neceſſity, conſtrain'd to invent or diſcover ſome 
Means or other, whereby each one, every Year, might re- 
poſſeſs their reſpective Property; Hence the Egyptians are 
looked upon as the Inventors of Surveying. Moreover, it is 
effirm'd by moſt Authors, relating to meaſuring of Land, 
that all who profeſſed this Art in thoſe early Ages, were great- 
by eſteemed and honoured; which is a further Teſiimony of its 
uſefulneſs. | 

In ſh rt, the great Uſe, the pleaſant and delightful Study, 
and the wholeſome Exerciſe that attended it, were ſuch pre- 
vailing Motives, that Numbers of Pecple were thereby indu- 
ced to apply themſelves thereto, ana thereſcre at length, in 
Egypt, almaſt (very Youth could meaſure Land; which un- 
doubted'y will now be the Caſe in tbeſe Weſtern Vis. The 
many Advantages which the Egyptians derived from this uſe- 


ful Art, influenced TuwaLts 10 convey the Knowledge theres 


into Greece, where it was fliled Geometry for @ corfiderable 
Time; but that being 100 comprehenſive a Term for the Men- 
(i. e. a Compiurd, Word of Ge, the Greek Noun for Terra, 
the Earth, and daino, the Greek Verb for divido, to divide,) 
or the Art of meaſuring Land. 


The antient and learned Romans held this Art in ſuch 


ſura ion of Superficies only, it was afterwards calld Geodæſia, 


Eſteem, that they adjudged any Man incapable of commanding 
4 Legion, that had not at leaſt ſo much Geometry as would en- 
able or qualify him to meaſure a Field,; nor did they reſpect 


either 


F ii. 


either the Pri-ft or Phyſician that had not ſome Inſight in the 
Mathematics, to whom ( for the Honour of the Weſtern 
Countries) wwe may add a Number of both antient and modern 
WorTHIES, who were not l:ſs wanting to encourage and pro- 
mote this Science, a Science of ſuch public Utility, that almoſt 
all Mankind are become ſenſible of its Worth, ſeeing there is 
no living peaceably without it. 
And tho? there are Numbers of Treatiſes now extant, upon 
this Subject ( tha! contain many uſeful D-finitions, Rules, Ex- 
amples, Problems, &c.) yet, notwithſtanding, it is confeſſedly 
granted by moſt of our modern Prattitioners, that ſcarcely one 
of them were penn'd by an actual Surveyor. How probable this 
Aſſertion may ſeem to ſome People, is not my Buſineſs to deter- 
mine; but I am conſcious that thoſe who have relied on the 
Authenticity of modern Authors, with regard to curvilineal 
Spaces, will find themſelves decqyed into an unwarrantable 
Miſtake. Therefore, I humbly preſume to hope, that an Eſſay 
methodically compiled from the Gleanings of real Practice, and 
adapted to the flendereſt Capacity, will not be unacceptable to 
4 the Public, as the moſt irregular and difficult Occurrences that 
4 can piſſibly be met with in practical Surveys are rendered in 
Ibis Treatiſe conciſe, plain, and eaſy; wherein if a literal or 
oF inſignificant Erratum, be met with, I bope the candid Reader 
15 will paſs over it as a caſual Overſight. 
IF But to conclude: The great Neceſſity there is for a compleat, 
eaſy Method of Surveying (whereby the true Area of an In- 
cloſure may be found) together with thoſe Reaſons exhibited 
in the Title Page, Introduction, and many other Places 
throughout this Book, will, I hope, be deem'd Motives ſuf- 
ficient for this Publicalion; ſo that if it happily meets with 
the Approbation of my kind Subſcribers in particular, and of 
the Public in general, it will amply fulfil the fincere Dęſires of, 


Courteous Reader, 
Lour moſt obedient, 


And very humble Servant, 
ARTHUR BURNS, 


CovrTEous READ ER, 


F yowll conſult antient Writings, they vill inform you, 

that this Art, for ils Antiquity, claims the Priority to 
almoſt any other Branch in the Mathematics : The Egyptians, 
by reaſon of the NiLte's overflowing, (whereby their Land- 
marks were either waſhed awav, or covered with Mud, ) were, 
through meer Neceſſity, conſtrain'd to invent or diſcover ſome 
Means or other, whereby each one, every Year, might re- 
Poſſeſs their reſpective Property; Hence the Egyptians are 
looked upon as the Inventors of Surveying, Moreover, it is 
effirm'd by moſt Authors, relating to meaſuring of Land, 
that all who profeſſed this Art in thoſe early Ages, were great- 
ly eſteemed and honoured, which is a further Teſiimony of its 
uſefulneſs. | 

In ſh-rt, the great Uſe, the pleaſant and delightful Study, 
and the wholeſome Exerciſe that attended it, were ſuch pre- 
vailing Motives, that Numbers of Pecple were thereby indu- 
ced to apply themſelves thereto, ana therefore at length, in 
Egypt, «!msſt eviry Youth could meaſure Land; which un- 
doubted'y will now be the Caſe in theſe Weſtern is. The 
many Advantages which the Egyptians derived from this uſe- 


ful Art, influenced TuaLts 10 convey the Knowledge thereof 


into Greece, where it was ſtiled Geometry for a conſiderable 
Time; but that being 100 comprehenſive a Term for the Men- 
ſura ion of Superficies only, it was afterwards calPd Geodæſia, 
(i. e. 4 Compo3wid, Word of Ge, the Greek Noun for Terra, 
the Earth, and daino, the Greek Verb for divido, to diviat,) 
or the Art of meaſuring Land. 

The antient and learned Romans held this Art in ſuch 
Eſteem, that they adjudged any Man incapable of commanding 
e Legion, that had not at leaſt ſo much Geometry as would en- 
able or qualify him 19 meaſure a Field; nor did they reſpect 


either 
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either the Pri-ft er Phiſician that had not ſome Inſigbt in the 
Mathematics, to whom ( for the Honour of the Weſtern 
Countries) wwe may add a Number of both antient and modern 
WoRkTHIES, who were not lrfs wanting to encourage and pro- 
mote this Science, a Science of ſuch public Utility, that almoſt 
all Mankind are become ſenfible of ius Werth, ſeeing there is 
no living peaceably without it, 

And thi? there are Numbers of Treatiſes now extant, upon 
this Subject (that contain many uſeful D-finitions, Rules, Ex- 
amples, Problems, Sc.) yet, notwithſtanding, it is confeſſedly 
granted by moſt of our modern Prattitioners, that ſcarcely one 
of them were penn'd by an attual Surveyor. How probable this 
Aſſertion may ſeem to ſome People, is not my Buſineſs to deter- 
mine; but I am conſcious tha! thoſe who have relied on the 
Authenticity of modern Authors, with regard to curvilineal 
Spaces, will find themſeFyes aecoyed into an unwarrantable 
Miſtake. Therefore, I humbly preſume to hope, that an Eſſay 
methodically compiled from the Gleanings of real Practice, and 
adapted to the flendereſt Capacity, will not be unacceptable to 
the Public, as the moſt irregular and difficult Occurrences that 
can p:fibly be met with in practical Surveys are rendered in 
this Treatiſe conciſe, plain, and eaſy; wherein if a literal or 
inſignificant Erratum, be met with, I bope the candid Reader 
will paſs over it as a caſual Overſight. 

But to conclude : The great Neceſſity there is for a compleat, 
eaſy Method of Surveying (whereby the true Area of an In- 
cloſure may be found) together with thoſe Reaſons exhibited 
in the Title Page, Introduction, and many other Places 
throughout this Book, will, I hope, be deem'd Motives ſuf- 
ficient for this Publication; ſo that if it happily meets with 
the Approbation of my kind Subſcribers in particular, and of 
the Public in general, it will amply fulfil the fincere Dejires of, 


Courteous Reader, 
Lour moſt obedient, 


And very hamble Servant, 
ARTHUR BURNS, 
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Teacheth common and decimal Arithmetic, 
Teacheth ſo much Geometry as Surveying requires. 
Explains long and ſuperficial Meaſure, deſcribes 
the Chain, with ample Direftions and Cautions to 
young Practitioners in the Fields. 
5, 6, 7, Shew how ts meaſure with the Chain 
only (and to caſt up the Dimenſions thereof by 
the Pen alone) all manner of regular and ir- 
regular Inclaſures, with great Variety of emble- 
matical Types for the Benefit of young Learners, 
122, 140, 155. 
Teacheth an eaſy Method to divide Land, 
Diretts to Plan the moſt irregular Incloſures, 
Teacheth to ſurvey an Eſtate with the Chain only 
the Dimenſions whereof are caſt up by the Pen and 
afterwards planned; fr:m which a Map is ob- 
tained : It alſo ſheweth two different Methods to 
meaſure Woods, Water, or any inacceſſible Ground 
whatſoever, by the Chain only, 
. 
Teacheth Plane Trigenometry, 
Deſcribes ſeveral Inſtruments that are made uſe 
of in the Art of Surveying ; defines the Variation 
of the Needle, with Remarks thereon ; alſo ani- 
madverts on the Plane Table, and other In- 


firuments adapted to Surveying, 


Teacheth the invaluable Methad f caſting up ly 
the Pen, the Dimenſions of an Eflate, taken as 
correttly by an Inſtrument, as the Nicety of El- 


timation will admit f; with a Deſcription of 


the Earth's Superficies, and Remarks on the ma- 
ny Errors that attend the Practice of Inſtruments 
in Surveying, 


Teacheth ſeveral uſeful Things relating to Sur- 


veying, neceſſary to be underſtood by Surveyors ; 


with Tables of Latitude and Departure, adapted 
to the Uſe of Inſtruments, 


Page 
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INTRODUCTION. 


N this TRRATIsE I have laid down (Part I.) plain, 
conciſe, and eaſy Rules, with many uſeful Direc- 


2 tions, how to meaſure, lay out, and divide Land both 


acceſſible and inacceſſible, with the Chain only, and alſo to 
caſt up the Dimenſions by the Pen, and afterwards to plan 
the ſame, from which a Map may be obtained, with 

culiar and ornamental Embelliſhments, which will 
undoubtedly anſwer and fulfil the Deſires and Expecta- 


tions of not only all my Country Readers, but the Pub- 
lic in General, 


I have likewiſe deſcribed (Part II.) ſuch mathematical 
Inſtruments as have been generally made Ule of in prac- 
tical Surveying ; with ample Directions how to uſe them, 
and to rectify the Errors occaſioned by the Needle, &c. 
whether on an horizontal Plane, mountainous or hilly 
Grounds ; ſo that ſuch Dimenſions may be caft up ſe- 
veral Ways with the Pen, by which Means the Errors of 
Eſtimation that pertain to the Scale and Protractor, are 
avoided and exploded ; together with what ever elſe that 


is neceſſary, in order to render this Treatiſe every Way 
compleat, | OE 


But as the Chain alone, for Expedition and Correctneſs, 
claims the Preference to any thing elſe in Surveying, it is 
therefore indiſpenſibly neceſſary ro undeceive the Public 
with regard to the plane Table and Inſtruments, by expa- 

b | tiating 
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tiating on the many Inconveniencies that unavoidahly 
attend them. 7 


And as to the Chain alone in Practice, with regard to 
the many Advantages thereto belonging, Mr. William 
Hume hath, in his Introduction to practical Surveying, 
diſcuſſed thereon ſo very much to the Purpoſe, that 1 
cannot more fully illuſtrate the ſame than by reciting Part 
of that Gentleman's Introduction relating to Chain Prac- 
tice, which is thus: 


Firſt, True: For what Surveyor can be ſure, even 
with the beſt Theodolite, or other Inſtrument, to take 
the four Angles of a Trapezium ſo exactly as to be juſt 
equal to four Right-angles, or if not, to which Angle 
will he impute the Error? Now, in this Caſe, I ſup- 
poſe all will allow, that to take with the Chain one Dia- 
gonal, or both if you pleafe, though not always neceſſary, 
is the ſureſt Way to correct the Work; and if ſo, the © 
Angle will hereby be determined, becauſe the three Sides 
of each Triangle is given; and conſequently the Inftru- 5 
ments for taking Angles is rendered thereby altogetber 
uſeleſs; and the Errors contracted by the Uſe of In- 
ſtruments are rectified by-the Chain only. 


| Secondly, It is the moſt eaſy both to learn and to prac- 
i} riſe, ſince it requires not a Courſe of Mathematics, nor 
| a thorough Underſtanding of Euclid's Elements; for he 
Mi that can but add, ſubtract, multiply and divide, is ſuf- 
will - ficiently qualified with Arithmetic to attain and practiſe 
Ml the Method of Surveying ; eſpecially when we confider 
that the Chain is ſo common and conſpicuouſly eaſy of 
itlelf, that even any Perſon of an ordinary Capacity may 
ſoon attain unto the practical Parts of Surveying by it: 
Whereas, on the contrary, the other Inſtruments aforeſaid, 
"XS I a require 
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tequire not only the beſt Explanation, but even alſo an 
acute Genius and Apprehenſion, for the ready under- 
ſtanding them in their Uſe and Application. 


3. It is the cheapeſt Way, ſceing it requires no Aſſiſ- 
tant with the Surveyor but only one to lead the Chain; 
whereas, in other Caſes, there muſt be (beſide the Sur- 
veyor and him that leads the Chain) one Man, or more, 
to attend with the Inſtruments, which herein may be very 
numerous and chargeable, though needleſs ; For, as Mr. 
Love and others well obſerve, what Need is there for a 
Horſe-Load of Braſs Circles, and Semi-circles, heavy Ball 
Sockets, wooden Tables and Frames ; and alſo the three- 
legged Staves, cum multis aliis, unleſs to amuſe the igno- 


rant Countryman to make him more freely pay the 
Surveyor ? | 


4. It is the moſt expeditious. there being no Time ſpent 
in fixing the Inſtruments, or waiting for the ſetting of the 
Needle and Compals, but the Chain generally kept going, 


except when the Surveyor is writing. 


It any Thing has even the Colour of an Objection, it 
may be that for want of Inſtruments to take Angles, we 
ſhall be obliged to take all the Diagonals or croſs Lines in 
Trapeziums, or irregular Polygons in the Field. 


To which I anſwer, 


If that is not done in the Field, it muſt be done at 
Home, for Polygons muſt be divided into Triangles 
(or managed ſome Way equivalent to it) before they can 
be caft up; ſo that there is no Time loſt, except doing 
that in the Field which might be done in the Houſe ; and 
if that is an Inconveniency, it is infinitely recompenced 
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by the Exactneſs of the Work: For a {mall Error in an ob- 
tuſe Angle (of which Polygons generally conſiſt) may 
cauſe a great Error in the Baſe of one of the Triangles, 
which being meaſured in the Field is wholly avoided. 


From what has been obſerved upon this Head, we may 
rationally infer, that when Angles are needful to be taken 
in the Field, they muſt likewiſe be laid down in the 
Work at Home; but when otherwiſe, diagonal Lines 
are taken in the Field by the Chain only; then all Pro- 
traction by the Semi-circle, or any other Braſs Inftru- 
ment, is intirely needleſs, becauſe Angles are herein nei- 
ther regarded nor required, 


And yet, leſt this Tompendium ſhould he thought 
imperfect, I have ſhewn the Learner how any acute or 
obtuſe Angle may be occaſionally taken by the Chain, ac- 
cording to the beſt Method extant. | | 


. It is moſt convenient, for its being, when folded, 
ſo portable as to be contained in your Pocket; which ſe- 
veral of the other Inſtruments, as above ſaid, require a 
Perſon to be their Bearer : Yea, not only fo, but it ſome- 


times happens that the Surveyor living ſo remote from 


any City or great Town where thole Inſtruments can be 
had, that if there was no Way to do without them, he 
muſt ſometimes poſtpone his Work moſt Part of a 
Summer for want of them, and perhaps loſe the doing 
of it at laſt; whereas put the Caſe at the worſt, if all 
Inſtruments, and even the Chain itſelf fail, he muſt have 
but a lender Share of Ingenuity that cannot, upon Ne- 
ceſlity, make himſelf a Chain, ſeeing there is Wire to be 
had almoſt in every Market Town; where, likewiſe, he 
may have a Pole made by a Joyner according to the Di- 
rectious herein contained; and thereby, without any 
other lnſtruments, may be enabled to Survey and Map 
many hundred Acres of Land, according to the Method 


taught in this Book. 


6, It 
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1 6. It is very advantageous, upon this Conſideration, 
that there are many in the Country that have not had 
J Opportunity or Ability to acquire ſo large a Share of 
» XZ Mathematics, as to be verſed in the Nature and various 
XZ Utes of Angles; and yet would be glad to be uſeful to 
themſelves or their Neighbours, if by the Country Edu- 
cation they have had, they could perform the Art of 
Surveying with as much Safety, Truth, and Expedition, 
as thoſe that have had a great Charge of Education be- 
ſtowed upon them: For, indeed, it often happens that 
thoſe who were born to, or have acquired, ſuch plentiful 
Fortunes as to allow them a liberal Education, and a 
genteel Maintenance, are thought above the Slavery of 
an actual Surveyor; and therefore ingenious Perſons, 
though of lower Circumſtances, and whoſe creditable 
Living depends upon their Induſtry, are the likelieſt Per- 
ſons (if they can be thoroughly qualified) to engage in 
this laborious Undertaking; and for the Ule of ſuch, 
this Enchiridion is chiefly intended, though as to the 
Truth of the Performance, it is offered to the Examina- 
tion of the able Mathematicians, 


„ 


But, ſecondly, there are many ingenious and induſ- 
trious Men that underſtand the Uſe of Inſtruments, and 
live where they may be had, who cannot ſpare five, ſix, 
or eight Guineas for a Theodolite; or fifteen or ſixteen 
for a new invented one; beſides plane Tables, Semi- 
circles. Protractors, &c. and yet could ſpare Money to 
buy a Chain, or (where they cannot be had) Wire to make 
e one, and allo a handſome ſtrong Pole: and theſe are all 
= the Inſtruments neceſſary in Surveying, according to 
be this Eſſay; which, if well underſtood, is ſufficient to 


e make any Perſon, though but of a common Capacity, to 
i- bea compleat Maſter of the Art of Surveying, which is 
y the Deſign of the Book, and of the Author, 

Pp 3% Many 
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Many more Arguments might be urged in Favour of 
Chain Prafice, unaſſiſted by Inftruments, but what Mr. 
Huus hath juſtly obſerved upon that Head, 1 preſume is 
ſufficient to excite the Curioſity of the Public in the Pe- 
ruſal of this Treatiſe, wherein they'll find a thorough 
Specimen of PRACTICAL SURVEYING pertormed by the 


Chain, and alſo, by Inſtruments, whoſe Dimenſions are caſt 
up by the Pen, 


And as it is abſolutely neceſſary for every one that 
weuld become an Artiſt in meaſuring Land, to begin 
with, and be very expert in ſeveral Rules in Arithmetic, I 
have therefore made it the Subject of my firſt Chapter. 
The Size of the Book obliged me to be as brief as poſ- 
ſible in thoſe preparative Rules that are indiſpenſibly uſe- 
ful in Surveying: In the ſecond Chapter, relating to 
Geometry, I have alſo obſerved the tame Caution, by 
introducing no more than what is needful therein. Thus, 
by Degrees, I have endeavoured to prepare the ingenious 
Learner inſenſibly for Field Practice; and where any Pro- 
poſition (herein contained) requires geometrical Demon- 
ſtrations, which perhaps ſome of my Country Readers 
(for whom this Treatiſe is principally intended) cannot ſo 
immediately comprehend, | ſhall, for the better Under- 
ſtanding and Satisfaction of all ſuch, lay down ſuch 
ocular ſelf convincing Proofs, as will not admit the leaſt 
Doubt of its Truth and Correctneſs. 


And though I have endeavoured, with Care, to anſwer 
and fulfil, the Expectations and aſpiring Hopes of the 
Unlearned, yet, notwithſtanding, as the Whole is founded 
upon Geometry, I therefore humbly preſume to flatter 
myſelf, that it will not be unacceptable to the mathe- 
matical Practitioner alſo: But not to treſpaſs too long 
upon my Reader's Patience by an inſipid Prelude at the 
Door, ſuffer me to invite him in, that he may partake 
of the following Entertainment. 


The 
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4 Farthings make 1 Penny, 20 Pence is 1 8 

12 Pence 1 Shilling, 30 8 

20 Shillings — 1 Pound. 40 3 4 

50 — 4 2 

A Table of Land Meaſure. bo — 5 © 

a — 5 10 

57 Yards 1 Pole or Perch, O — 6 8 

zo Square Yards 1 Square Perch, 90 — 7 6 

40 Square Perches 1 Rood of Land, 10 — 8 4 
4 Roods, or 160 Square Perches. 

one Acre. 
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In this Place, I hope it will not be amiſs to explain 
what an Acre, Rood, and Perch mean ; which will enable 
my Reader to form a clearer Idea of Land Meaſurement, 


than what perhaps he can gather from the foregoing 
Table. 


Firſt then, an Acre of Land in moſt Countries is al- 
low'd to contain 160 ſquare Perches; but the Area of 
a Perch differs in many Places : For Inſtance, 


In Great Britain, the Statute Pole or Perch contains 
in Length 5 Yards 1-half ;z. the cuſtomary Pole in ſome 
Parts thereof contains either 6, 7, or 8 Yards, % wit, 
in Cheſhire and Lancaſhire, the cuſtomary Perch (or 
Rood, as they improperly call it) is eight Yards in 


Length, and conſequently 64 ſquare Yards are contain'd 
in ſuch a ſquare Perch, and therefore one Cheſhire Acre is 
50 ſquare Yards, more than two Statute Acres, Cc. 


The Statute Pole or Perch in Ireland contains ſeven 
Yards in Length, or 49 ſquare Yards, 4o Poles one 


Rood, and 4 Roods one Acre, which they call Planta- 
tion Meaſure, 


An 
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Many more Arguments might be urged in Favour of 
Chain Practice, unaſſiſted by Inftruments, but what Mr. 
HuME hath juſtly obſerved upon that Head, 1 preſume is 
ſufficient to excite the Curioſity of the Public in the Pe- 
ruſal of this Treatiſe, wheyein they'll find a thorough 
Specimen of PRACTICAL SURVEYING pertormed by the 


Chain, and alſo, by Inſtruments, whoſe Dimenſions are caſt 
up by the Pen, 


And as it is ablolutely neceſſary for every one that 
weuld become an Artiſt in meaſuring Land, to begin 
with, and be very expert in {everal Rules in Arithmetic, 1 
have therefore made it the Subject of my firſt Chapter. 
The Size of the Book obliged me to be as brief as poſ- 
ſible in thoſe preparative Rules that are indiſpenſibly uſe- 
tul in Surveying: In the ſecond Chapter, relating to 
Geometry, I have alſo obſerved the tame Caution, by 
introducing no more than what is needful therein. Thus, 
by Degrees, I have endeavoured to prepare the ingenious 
Learner inſenſibly for Field Practice; and where any Pro- 
poſition (herein contained) requires geometrical Demon- 
ſtrations, which perhaps ſome of my Country Readers 
(for whom this Treatiſe is principally intended) cannot ſo 
immediately comprehend, | ſhall, for the better Under- 
ſtanding and Satisfaction of all ſuch, lay down ſuch 
ocular ſelf convincing Proofs, as will not admit the leaſt 
Doubt of its Truth and Correctneſs, 


And though I have endeavoured, with Care, to anſwer 
and fulfil the Expectations and aſpiring Hopes of the 
Unlearned, yet, notwithſtanding, as the Whole is founded 
upon Geometry, I therefore humbly preſume to flatter 
myſelf, that it will not be unacceptable to the mathe- 
matical Practitioner alſo: But not to treſpaſs too long 
upon my Reader's Patience by an inſipid Prelude at the 
Door, ſuffer me to invite him in, that he may partake 
of the following Entertainment. 


The 
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4 Farthings make 1 Penny, 20 Pence is 1 8 
12 Pence 1 Shilling, 30 2 6 
20 Shillings —— 1 Pound, 40 13 
GO — 4 2 

A Table of Land Meaſure. bo —— 5 © 

70 ——— 5 10 

57 Yards 1 Pole or Perch, 8B — 6 8 
zo Square Yards 1 Square Perch, 9o ——— 7 6 
40 Square Perches 1 Rood of Land, loo — 8 4 


4 Roods, or 160 Square Perches. 
one Acre. 


In this Place, I hope it will not be amiſs to explain 
what an Acre, Rood, and Perch mean ; which will enable 
my Reader to form a clearer Idea of Land Meaſurement, 


than what perhaps he can gather from the foregoing 
Table. - 


Firſt then, an Acre of Land in moſt Countries is al- 
low'd to contain 160 ſquare Perches ; but the Area of 
a Perch differs in many Places : For Inſtance, 


In Great Britain, the Statute Pole or Perch contains 
in Length 5 Yards 1-half ;. the cuſtomary Pole in ſome 
Parts thereof contains either 6, 7, or 8 Yards, 4 wit, 
in Cheſhire and Lancaſhire, the cuſtomary Perch (or 
Rood, as they improperly call it) is eight Yards in 
Length, and conſequently 64 ſquare Yards are contain'd 
in ſuch a ſquare Perch, and therefore one Cheſhire Acre is 


5bo ſquare Yards, more than two Statute Acres, &c. 


The Statute Pole or Perch in Ireland contains ſeven 
Yards in Length, or 49 ſquare Yards, 40 Poles one 


Rood, and 4 Roods one Acre, which they call Planta- 
tion Meaſure, 


A 


x F DUCTION 


An Explanation of certain Characters made uſe of in 
this Book. 9 


A denotes Acres. R Roods. and P Poles, 


Alſo, 1. denotes Pounds. s. Shillings. and d. Pence. 


-j- Plus, the Sign or Character of Addition; and when 
placed between two Numbers, ſignifies they, are to 
be added together; as 34 denotes that 3 and 4 are 
to be collected into one Sum. 1 


— Minus, leſs, or the Sign of Suhtraftion ; and when 

it ſtands between two Numbers, denotes that the latter 
zs to be ſubtracted from the former; as 4—3 is 4 leſs 
3, and ſignifies that 3 is to be taken from 4. be 


x is the Sign of Multiplication ; and when placed be- 3 
tween two Numbers, ſignifies that they are to be multi- 


plied together : Thus 3x4, denotes that 3 is to be mul- 
riplied by 4. 


= the Sign of Equality; and, when placed between 
two Quantities, denotes they are equal between them- 
lelves: As 3-4-4=7, that is, the Sum of 3 and 4 is 
equal to 7, 


: denotes to, and : : fo is; thoſe Marks are frequently uſed 
in Proportion, implying that the Numbers they are 
placed between are proportionable: As 3:6::9; 18, 
ſignifies as 3 to 6, ſo is 9 to 18. 5 
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CHAPTER 1. 
r 3 


2 
NUMERAT ION. 
n 
: IV NUMERATION, we learn to read, write, and expreſs 
5 B the Value of Figures: Which that you may do, obſerve 
* the following ; 
A, 
- = | T AB L E. 
- = : 
* = — 
# „ Q 5 | 
8 4 1 SR E © | 
7 =: ESE. Ja — 4 
8 I: C 
4 — D i= 6 
1 S. 1 — 
3 5 2 WV 3 2 I - 
8 — * 2 5 . 3 2 1 0 
F | 'S 8 — 5 4 3 2 1 | 
1 3 
. 1 V 
2 2 1 
ES a 13-3 
EFLLES $63: #9 


In the above Table each Figure to the Left Hand exceeds the 
former ten Times the Valuc, and is thus read: Nine hundre? : 
eighty- even Millions, fix hundred fifty- four Thouſand, three 
Hundred and twenty-one. In reading Figures or Numbers, it is 


proper 


2 8E ODE SIA Improved. 


proper that a young Learner ſhould exerciſe himſelf in the leſſer 
ones firſt, and then proceed to the _ until he arrives at Per- 
fection therein, which he may do by being ready in the follow- 
ing 


A N r EL 


Eight 8 
Seventeen 17 
Write in Figures Forty - ſix 1 Anſwer 46 
One hundred and 125 
twenty-five. £C 
Alſo, 
9 3 
Write in Words f 19 f Anſwer ] One hundred and 
I 21 twenty-one. 


And though the foregoing Table goes but to nine Places, yet 
it is ſufficient to find the Value of any Number, though it con- 


fiſt of one hundred thouſand Places; by pointing out the Millions, 
as in the Numbers underneath : 


5 0 
, — 2 
5 = 
: 8 
5 2 8 
O 22 — 
Py — 8 
YM 2 S 
14986479674276947289067 


ADDI- 


4 8 2 
EY 1 , 5 4 l * . 
* 3A * * „ «pf PS 
o — * 3 3 5 5 N . * ö LD 1 0 
„ * 


. 
15 
r 
a 
i 
ht 
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ADDITION of INTEGERS. 
© Rpt teach-th to collect two or more Numbers 


into one Sum. In AnpiIT1ON of INTEGERS, be care- 
ful to place Units under Units, Tens under Tens, &c, and for 
every Ten, carry one to the next Place, 


Example. 


To work this Example, begin in the Units Place, 7476 
and ſay, 4 and 9 is 13, and 6 is 19; all above 10 is 9389 


9, which put under the Place of Units, and for the 7214 


Len carry One to the next Figure or Place; ſaying, 
1 and 1 is 2, and 8 is 10, and 7 is 17; all above 10 24079 
is 7, which put down under the Place of Tens, 

and carry One for the Ten; ſaying, 1 and 2 is 3, and 3 is 6, 
and 4 is 10; all above 10 is nothing, for which place a Cypher 
under the Place of Hundreds, and carry One for the Ten ; and 
ſay, 1 and 7 is 8, and 9 is 17, and 7 is 24; all above 20 is 4, 
which ſet down; and it being the laſt Figure, ſet down the 


Two that you had to carry for the Twenty, and the Sum will 
be 42079. 


More Examples. 


7694 971927 7196 
1767 267276 2697 
674 767427 | 7182 
7 226974 6727 

6 479671 9767 
10213 2713275 33509 


ADDITION 


| n GEODE SIA Improved. 


4 ADDITION. of Monzr. * 
9 J 
[ Example I. ; 
jd yy L ER ; 
i In Addition of Money, take Lent 764 17 9 5 
it Care to place Pounds under More 647 16 8 ! Y 
WW Pounds, Shillings under Shillings, | 
10 and Pence under Pence, &c. And Sum lent 1410 14 5 2 


for every four Farthings carry one : 


Penny, for every 2 Pence carry one Shilling, and for every 
twenty Shillings one Pound 


In the foregoing Example, begin with the Farthings, and 
ſay, 2 and 1 is 3, which ſet in the Place of Farthings; then 
proceed to the Pence, ſaying, 8 and 9 is 17, which is one {2 
Shilling and five Pence; therefore ſet down 5, and carry 1 5 
for the Shilling, and ſay, 1 and 6 is 7, and 7 is 14 ; ſet down 
b 4, and carry 10 to the Tens, ſaying, 1 and 1 is 2, and I is 3, 
Iii to wit, 3 ten Shillings is 1/. 10s. ſet one in the Tens Place, 
which makes 14, and carry 1 to the Pounds, ſaying, 1 and 7 
is 8, and 2 is 10, ſet down a Cypher, and carry I to the next 
Place, and then proceed as in whole Numbers, and the Sum is 
1410. 14d. 5 d. 4. : 


— — 
— 
— 


— 
— 


—— — 


— = _ 
: — — — 
—— — 3 — 
* — . - 2 1 — . Py — 
4 wy me —— 5 ᷣ — cnanlllnnnnlkgfizc — —— — — = — — — 
— — — — — — — — — — 2 — — 5 
— — 
— * — — — > — * * 


More Examples 
| FA 4. . J. 5. d. | FA ky d, qr 
1 79 17 2 07 19 11 f 2-7 06 2 
| n 0-74 0 09 73 
ul 14 19 7 + 7.14692 3 2 
Huh - 1 9 2 
122 14 3 + 9 BB. & © 9 1 9 2 
— 63 8 64 0 9 63 
0 1 73 
255 12 6 o 2 10 I 
— O I 10 2 
0 4 101 
5 4 44 


0% 6 , ]˖‚ HR. 


f + 4 . 
= - 4 * ju 4 = CM = — 4 x * 
: 3 8 * i 8 
> ” * * * 5 * 4 = 4 * n W ry 
v 3 „ * * - 1 „ 


2 _ . * 
1 * — the — - 
t „„ = WL th 
: . 1 F 
2 AM 8 


5 — 
„„ — 4 

«0 4 EN wer , 
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If your Sum in the Pence Row, be very long, you may either 
point at every 60, which is 5s. otherwiſe divide it into Parts, 
and ſum up thoſe Parts, and collect their different Sums toge- 
ther, which will be equal to the Whole. 


ADDITION of LAND MrasuRE. 


Example I. 
” A. . -©o 
Begin with the Poles, and fay, 9 and 76 1 24 
4 is 13; ſet down 3, and carry 1 to 2 14 2 29 
which makes 3, and 2 is 5, which as it —— 
is in the Tens Place, makes 50, and take 91 0 19 
40 out of it for one Rood, becauſe 40 


Poles make 1 Roodz and ſet down the remaining 10 to the 
3, makes 13, and 1 that you carry to 2 is 3, and 1 is 4; and as 
4 Rood is 1 Acre, ſet down ©, and carry 1 to the Acres, ſay- 


ing, 1 and 4 is 5, and 6 is 11; ſet 1 down, and carry 1 to I 
is 2, and 7 is 9; and as it is the laſt Figure, ſet it down 
alſo; and the Sum is 91 O 13. 


-# P i 
mu iQ 1 * 1 
r 


More Examples. 


. e & Ms © 
> Je 0b 967 1 27 1 2 
14 2 12 74 1 9. 2 28 
y 3-33 4 8 
| 8989 1 26 

3 1 „„ 
— 1 9 


— — — — 


Let to the following Perſons, ME ADO WING, viz. 


A. R. P. 
To John Tentwell — 2 I 
To James Croft, : — I : on 
To Andrew Fielding, — 4 1 13 
To Jacob Cartwell, — 2 0 34 
To Thomas Stubbs, — 4 1 13 


The Amount, 15 0 21 
Proe 


— 


„„ men. anc  ——DÞDO£OnnſT__w ww ww er an. .. » 
——— —— - — — — 
— — 


— . 


——— — — 


— — 


— re vr ers —— . —— — — — 
— — 
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Proof of ApDDITION. 

To prove Addition, add your Numbers downwards, contrary 
to the common Way, carrying as uſual, which will prevent 
Miſtakes z if both Ways agree, you are right, otherways 
not. 


The foregoing Examples I hope will be ſufficient to perfect 
the young Learner in Addition of Land Meaſure : Otherwiſe, if 
he chuſes to try more Examples, he may ſet himſelf ſome 
Queſtions herein, after the ſame Manner, and in like Form with 
the preceding, until he is perfect in the ſame, . 


12 * — — _ — — * — _ — — — — — — — — — 


SUB T O N. 


B Y SUBTRACTION the Difference of any two Numbers is 
diſcovered; the lefler being placed under the greater, and 
taken therefrom, the Difference will appear, 


SUBTRACTION of INTERORRS. 


Take Care to place Units under Units, Tens under Tens, &c. 
and in caſe of Want in Subtraction, borrow 10, and for every 
10 ſo borrowed, pay, or carry I to the next Place. 


Example. 
Acres. 
To work this Example, begin with From 7969 
the Units, and ſay, 7 from 9 and there Take 2797 
remains 2, ſet down 2, then 9 from 6 RS 
you cannot, and therefore muſt borrow $172 


10, (as above directed) but g from 16 | 

and there remains 7; ſet down 7 and carry 1; 1 to 7 is 8, 8 
from 9 and there remains 1, which ſet down; and laſtly, 2 
from 7 and there remains 5; ſet down 5, and the Difference is 


5172. 


From 7196 Alſo from 4790213 
Take 2789 Take 2789674 
440 2000 
7 | 539 8 U B. 


J B- 
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SUBTRACTION of Moaoxty. 


I ſhall omit (2s I have done in Addition) Subtraction of divers 
Den minations, (Money and ſuperhcial Meaſurement only ex- 
cepted) as nothing clſe have any Connection with the following 
Treatiſe. 

Subttaction of Money differs very little from that of Integers; 
only obſerve to place your Numbers right; Pounds u, det Pounds, 
Shillings under Shillings, and Pence un er Pence, &c. you muſt 
in caſe of Want in the Farthings, borrow 4 or 1 Penny, and in 
the Pence 12, or 1 Shilling, and in the Shillings borrow 20, or 1 
Pound : always remembering to pay what you borrow in the 
next Place, by calling the lower Figure one more than it is. 


Note, In Subtraction of Pounds, Shillings, and Pence, pro- 
ceed as directed in whole Numbers; or when the Subtrahends are 
leſs than your uppermoſt Number, add in your Mind 4 to Far- 
things, 12 to the Pence, and 20 to the Shillings; and then 
ſubtract, but remember to carry 1 from the Farthings to the 
Pence, from the Pence to Shillings, and from the Shillings to 
the Pounds, 


Otherwiſe you may perform your SubtraCtions thus, 


Ex a mple 3 
| . 1. 4. 
FÄ 
Receiv'd, 17 13 7+ 


Remains unpaid, 14 8 75 


Begin with the Farthings, and 
ſay, 3 from 1 I cannot, but 3 
from 4 and 1 remains; 1 and 1 
is 2, ſet down 2 or +, then go 
to the Pence, and ſay, 1 that I 
borrowed and 7 is 8, from 3 I cannot, but 8 from 12 and 4 re- 
mains, 4 and Zis 7, which iet down, and carrying 1 to 13 makes 
14; 14 from 2 I cannot, but 14 from 20 and 6 remains, 6 and 
2 is 8, ſet down 8 and carry 1 to the Pounds, ſaying, 1 and 7 is 
8 from 2 I cannot, but 8 from 12 and 4 remains, ſet down 4 
and carry I to I is 2 from 3 and 1 remains; fo that the Sum re- 
maining is 140, 87. 7d. as appears above. 


B More 


—ͤ—6— —— 


— — 


— 


—— — 
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Mere Examples, 


. 3 
From 967 17 9 From 742 10 © 
Take 273 14 8 Take 2789 16 2 


Remains 694 3 oO Remains 463 13 10 


l. „ . „ 6=- 6 
8 ent 4700 ©. 0 
Receivd 1796 19 7 Receiv'd 1470 18 6 
Remains 965 16 8 Remains 1223 1 6 


1 1 
27 6 9 Zortesed, 73 16 8 
Borrowed, 0 1 Paid in Part, 27 19 7+ 
2714-8 
Sum borrowed, 122 17 4 Remains, 45 17 0; 
Paid in Patt, 100 ( 0 - * Prook, 73 16-8 


Remains unpaid, 22 17 


O | +> 


Proof, I00 o 


SUBTRACTION of Land MxAsukx. 


In Subtraction of Land Meaſure, in caſe of want in the 
Perches, borrow 10 in the Units Place, and 4 in the Tens Place, 
and in caſe of want in the Roods, borrow 4, or 1 Acre; and 
then proceed as you were directed in Integers: Be careful to 
place (as in Addition) your Figures properly, that is to ſay, 
car under Acres, Roods under Roods, and Perches under 

erches, 

Note, In Subtraction of Acres, Roods, and Perches, you 
may either ſuppoſe, or add in your Mind, 4 to the Roods, 40 to 


Perches, (if the under Numbcis or fractional Parts be l 
an 


n 
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and then ſubtract as you did in Pounds, Shillings, &c. otherwiſe 
you may proceed as follows. 


Examples, 
A. R. P. 
Begin with the Perches, and ſay, From 36 3 37 
8 from 1 I cannot, but 8 from 11 Take 17 1 438 
and 3 remains; ſet down 3 and car- — 


ry 1; 1to 3is 4; 4 from 31 cannot, Remains 19 1 33 
but 4 from 4 and nought remains ; ſet 
down 3 and carry 1 to the Rods, and ſay, 1 and 1 is 2, 
from 3, and 1 remains, which I ſet down and go to the Acres, 


— ſ¶——F 


and work as you were taught in Subtraction of Integers; there 


will remain 19 1 33. 
Other Examples for Practice. 


A. R. P. A. R. ©. A. R. P. 
From 7 l 13 From: 60 o From 2 » 
E 2. + I 1 OL OS. _ ” 


Remains 4 O 36 Remains 42 2 7 Remains © 3 6 
Proof of SuBTRACTICN, 


To prove Subttaction you muſt add the Difference of your 
Numbers to the leſſer Number; and if the Sum be equal to the 
Number from which you did ſubtract, your Work is right, 
elſe not, 

More Examples, 


A. R. P. A. R. P. 
11 1 3 From 62 © 10 
Take 27 2 14 Take 14 1 16 
Remains 43 3 17 Remains 47 2 34 
Proof. 73 1 31 Proof 62 0 10 


The Proof of the above Examples is ſo exceeding eaſy, that 
any farther Explanation, I think, would be quite ne Goa Ba 


B 2 M U L- 
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MULTIPLICATION. 


By Multiplication, one Number is increaſed or multiplied by 
another, as oft as there are Units in either of the Numbers; and 
all thoſe that would be Land Meaſureis, ought to be exceeding 
perfect therein; f1i:ce little or nothing can be pertormed in ſur- 
veying without the Aſſiſtance of this moſt uſeful Rule. 


In Multiplication are three Numbers to be particularly noticed. 


Firſt, The Multiplicand, or Number to be multiplied. 

Secondly, The Multiplier or Number by which we multiply by. 

"Thirdly, The Product or Number proceeding or produced 
from both. 


In MULTIPLICATION ff Holde, 
As 1 : Multiplier : : Multiplicand to the Product. 


But e're any Progreſs can be made herein, the Learner muſt 
be perfectly acquainted with the foliowing Table. 


MurTieLicaTion TABLE, 


| T 3-0 9 | 3 
| 4 — 12 | bY 6 — 30 
3 5 Times 8 

3 Tings 5 — 18 | ; — 3 
11 4 ==< 

9 — 274 6 — 36 
1 : _ 
? 1 160 6 Times 5 3 48 

| | 4 a Te . 
: ; — 24 ER , 
| 4 Times | „„ ö 7 == 49 
18 — IS} 7 Times 8 — 56 
, 8 — 64 
F 8 Times | 1 
= 9 Times 9 — 8 


To read read the above Tabie, you muſt begin at the Top, e. 
| at 


0 am 


al. 
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at the Figures 3 and 3, ſaying, 3 times 3 is q; ſecondly, 3 times 
4 is 12, &c. next, 4 times 4 is 16, &c, &c. and laſtly, 9 times 

is 81. 

The foregoing Table contains the Multiplication of the nine 
Digits, which is ſufficient for our Purpoſe. 

Note, When ary Number is given to be multiplied b 
another, ſet down the greater Number uppermoſt, which is call'd 
the Multiplicand ; and under that the Multiplier, in the ſame 
Order as in Addition, &c. viz. Units under Units, and Tens, 
&c. then draw a Line under the Numbers, and begin at the 
Right Hand, and multiply every particular Figure of the Mul- 
tiplicand, by every Figure ſeverally in the Multiplier. 


Example I. 
How much is 6 times 369 369 Multiplicand, 
6 Multiplier, 
Here I ſay, 6 times 9 is 543 2214 Product. 


I ſet down the 4, and carry 

5 to the next Place, ſaying, 6 times 6 is 36, and 5 that I carry 
is 41, the 1 I ſet down and carry 4; and laſtly, 6 times 3 is 
18, and 4 makes 22, which, as it is the laſt, I ſet down 22, 


and the Work is done. So that you ſee in the Example, that 6 
times 369 is 2214. 


More Examples in Multiplication. 


Multiply 373 Alſo, 96734 Alſo, 796700 
by = 9 » — 8. By - 


— — 


3357 773872 55769063 Product. 


When the Multiplier conſiſts of more Figures than one, then 
there muſt be as many ſeveral Products as there are Figures in 
the Multiplier; being placed in Order under each other, and 
added together, the Total is the Product required; but always 
obſerve to place the firſt directly under the Figure you multiply 
by, and in ſo doing, you move one Place towards the Left Hand 


in every ſeveral Product, though there were ever ſo many 
Figuies. 


Example, 


— 

— —_—_——_— 
Lo — 
—— 


— 
— 


— — — — 1 
— = - W — - - — — - 
— — — — — 
22 ” - — —— _ - _ — — — 
— . DRC — —— — — — — — — — 2 
a — — — 4 — — 
— 2 i . = — — On - — — — & — 
_ — 


— 


—— . . 


— 


——— — * 
* - — * — 
- — N — — In - — — 
— == — MM YZ 8 8 3 > I a Y - Kc en a 
oy * p — - — - - — yo 
- y - oY * * 
pf — 4 — - - * * o —— 
= - 
» 4 * _—_— 2 py * 
a > q 
woos — _— "AX" - - <4 4 — — ices * * — 
— * — - <= 2 - _ ” oy - ,t — — — — — w — — — 


— cu — — 
* 1 — — — a 
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Example, 
How much is 32 times 761? 761 
32 
1522 
2283 
a 24352 


The Numbers being placed in Order, as above, having drawn 
a Line under them, begin with the firſt Figure in the Multi- 
plier, namely 2, ſaying, 2 times, or twice 1 is 2, which 
place under 2; then twice 6 is 12, ſet down 2 and carry 1, and 
twice 7 is 14, and 1 is 15, which ſet down, you have done 
with the Figure 2; then proceed to the ſecond Figure in the 
Alultiplier, viz. 3, and multiply all the Figures in the Multi- 
plicand by it alſo; ſaying, 3 times one is 3, which ſet down 
under the Figure 3 directly, being one Place to the Left Hand; 
then 3 times 6 is 18, ſet down 8 and carry 1, and 3 times 7 is 
21, and 1 is 22, which alſo ſet down, then you have done with 
this Figure alſo; laſtly, draw a Line under thoſe two Products, 
en add them together, and their Sum is 24352. 


More Examples. 


Multiply 708967 Alſo, 73896 
˙ By 7064 
4962769 295584 

6380703 443370 

4253802 5172720 
Anſwer, 494149999 522001344 


As ] do not intend to write a Treatiſe upon Arithmetic in this 
Bock, ſince the Size thereof will not admit of it, am therefore 
obliged to be as brief as poſſible in each Rule, until I come to 
the Branch propoſed, wherein | ſhall be very particular; however, 
as Multiplication is in general the moſt uſeful Rule, not only in 
Arithmetic as well as in many Branches of the an, 

ut 
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but more particularly in this new Method of Surveying. I ſhall 
therefore dwell ſomething longer thereon than I intended, as it 
behoves every Learner to be exceeding ready therein; and that 
he may be certain his Work is right, let him be careful to ob- 
ſerve the following Directions. 


Te prove Multiplication, 


1, The Method generally uſed in Schools is performed by the 
Croſs, which every one that hath any Knowledge in Figures will 
readily grant to be no ways infallible or correct; ſo that I would 
not recommend it here; however, I can aſſure the young Learner, 
that if any Sum be right, it will appear ſo by the Croſs. Not- 
withſtanding, it makes a Sum often right that is abſolutely falſe ; 
which is owing to the Figure 9 being call'd Nought or Cypher, 
when the Nines are caſt out of the Multiplicand, &c. ſo that it 


5 is not to be relied on for a certain Proof: An Example herein is 


quite unneceſſary. 


2. The moſt ſure Way of proving Multiplication is by Divi- 
ſion, viz, the Product divided by the Multiplier quotes the Mul- 
tiplicand; but we are not come to that yet. 


zdly. There is another Way very correct, but rather too tedi- 
ous, namely, the Multiplier being multiplied by the Multipli- 
cand, if the Product be the fame Figures as before, it is right, 


 @therways not. 


Example, 
Let it be required to multiply 736 by 72 both Ways. 


736 72 
72 736 
1472 432 
5152 216 
| 504 
52992 Product. 52992 Product as before. 


'The Learner may perceive by the foregoing Example, that this 
Way of proving Multiplication is very perfect or juſt ; but as 1 
think it too troubleſume as well as prolix, I ſhall here ſhew him 
another leſs tedious Method, that will anſwer the ſame End: 
When the Multiplier and Multiplicand conſiſt of more Figures each 


than 
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than one, let him caſt the Nines out of the Multiplicand, and 
ſet down the Remainder apart, and multiply it by the firſt Figure 
in the Multiplier (that ſtands in the Units N caſt the Nines 
out of the Product, and ſet apart the Remainder; then cait the 
Nines out of the firſt Line in the Products, and ſee if the Re- 
mainder agree with the former ; if not, it is moſt certainly 
wrong : Perhaps you'll ſay, though it did agree it may notwith- 
ſtanding be ſtill wrong, V1! grant it, but if ſo, that will appear 
when the Nines are caſt out of the Sum of all the Products col- 
lected at the Bottom; you muſt proceed in like Manner with the 
ſecond Line in the Products, caſting the Nines out as before, and 
alſo multiplying the Figure remaining in the Multiplicand (firſt 
ſet apart) by the ſecond Figure in the Multiplier, and when the 
Nines are caſt out of the ſecond Line of the Products, the 
Remainder muſt agree as before, otherways it is alſo wrong, 
Thus you muſt proceed with every Figure in the Multiplier re- 
ſpectively, and if there be Errors committed in the Multiplica- 
tion, this Method will undoubtedly diſcover it; but be careful in 
adding your Numbers together, and you may depend upon the 
Reſult to be right, A few Examples will render it eaſy, 


Examples, 
remains. 
Multiply 7367 5 Again, 5 Again, 5 
By 384 dy 4 By 8 3 
29468—2 20— 9752 40—9˙5 24 1 $5—9's==6 
58936—4 
22101—6 
2828928 


When the Nines are caſt out of the Multiplicand, there remains 


5 and waen they are caſt out of the Multiplier there 
remains 6 

20—the 9's=3 
The Niucs caſt out, there remains 3, which proves the Work. 


To 


=6 


To 
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To prove the foregoing Example, caſt the Nines out of the 


Mlultiplicand thus, 7 and 3 is 10, all above 9 is 1, otherwiie 


ſay 7 and 3 is 10, 1 and 6 is 7, and 7 is 14; ſet down 5 
apart, and multiply it by the firſt Figure in che Multiplier, 
namely, 4; ſaying 4 times 5 is 20; the Nines caſt out reſts 2: 
then caſt the Nines out of the firſt Line in the Products, viz. 
29468, ſayivg, 2 and 4 is 6, and © is 12, 3 and 8 is 11, all 
above 9 is 2. which agrees wi h the former. 

Secondly, multiply the ſecond Figure in the Multiplier, viz. 
8 by 5=40, or 4 when the Nines are caſt out, al d caſt the Nines 
out of the ſecond Line in the Products, viz. 58936, ſaying, 5 


and 8 is 13, 4 and 3 is 7, and 6 is 13, 4 which alto agrees with 


the former. 


Thirdiy, multiply the third Figure in the Multiplier by the 


ſame 5 which remained, when the Nines were caſt out of the 


Multiplicand, and ſaying, 3 times 5 is 15, 6; then caſt the 
Nines out of the third Line in the Products, viz. 22101, ſaying, 


2 and 2 is 4, and 1 is 5, and 1 is 6, which hkewiſe agrees with 


the former 6. 


A Lo. 4 972 * : 7 


Laſtly, caſt the Nines out of the Multiplier 384, and there 
remains 6, which multiply by the ſame 5, and caſting the 
Nines out of their Product, viz. 30, there remains 3; then 
caſt the Nines out of the Products collected at the Bottom, and 
there alſo remains 3, which proves the Work. 

When the Learner is ready in this Way of proving his Multi- 
plications, he may do it as faft almoſt as Thought, with as 
much Correctneſs as if he made uſe of Diviſion; there will be 


no Occaſion to ſet down ary Figure, except the Figure that 


remained when the Nines were caſt out of the Multiplicand; and 


then proceed, as is directed in the following Examples: 


Multiply 3246—the Nine, 6 remains, 
y 234—ditto———oO ditto. 
2 
12984 —56 right. 
9738 ditto See the Remainders ſumm'd 
0492——2 ditto, up make 9, nothing, 


— — — 


759564 o ditto. 
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More Examples. 


Multiply 71362—1 Alſo 9007 —7 7 
2876—5 By 1030—4 4 
428172 270210 right. 28—1 
499534 90070 ditto, 
57089 | 
142724 9277210 ditto—1 
205237 112 ditto. 


The Learner may ſee by the foregoing Examples, that a Daſh 
or Point with a Pen may do as well as Figures; and if he finds 
that any Line in the Products diſagree with the foregoing Di- 
rections, he muſt ſtrictly examine the ſame until he difcovers the 
Miſtake, 

Note, If you were to caſt the Nines out of any Numbers, as 
38 or 76, &c. you muſt not ſay how often 9 in 38, or in 76, 
but ſay, 3 and 8 is 11,—2; or 7 and 6 is 13,—4. 

Note alſo, When the Nines are caſt out of the Multiplicand, 
or out of the Multiplier, and nought ſhould remain in either, 
conſequently there will remain nothing when the Nines are caſt 
out of the p, oduct; alſo for this ſufficient Reaſon : If you mul- 
tiply nothing by ſomething, or ſomething by nothing, the Pro- 
duct of Courſe muſt be nothing alſo. 

And laſtly, I ſhall ſhew by Multiplication a ready Way of 
anſwering numberleſs Queſtions, that frequently occur in Sur- 
veying, &c. When the Price of a Perch, Rovd. or Acre, is 
given, by this Rule you may know how to find the Value of 
many ſuch Things at that Rate; which ſhews that Queſtions 
in the Rule of Three may be performed in a much more conciſe 
Manner, and by ſuch eaſy Rules and Directions, that any 
one who underſtands Addition of Money, may as readily caſt 
up by this Way, as work a Sum of Pounds, Shillings, and 
Pence; for there is nothing more required here. than to carry 
from one Demonination to the next; it may therefore be truly 
affirm'd, that this Rule performs the Work of many Additions. 

* 


Example, 


— 


le, 


: 74 
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10 
What would 5 Perches of Potatoe Ground come to, at Is. 34. 
7 per Perch? See the Work: 
Ss. d. 
1 The Rule. Multiply the Price 
5 by the Quantity, and the 
— Product is the Anſwer. 
3 


In the above Queſtion ſay, 5 times 3 is 15, that is 15 Pence, 
or Is. 34. ſet down 3 Pe ce, and carry 1 to the next, ſaying, 
5 times I is 5, and I you carry is 6, ſet down 6 allo, which 


makes 6s. 34. the Anſwer. 


R More Examples. 
What does 9 Perches come to at 15. 104. Alſo 8 Perches at 28. 2d; 


See the Work. See tre Hark. 
| 4. 
1 2 22 

9 


Anſwer, 16 6 


4 Anſwer, 17 8 
What does 10 Perches at 15. 14%? And alſo 7 of any Thing 


elſe, at 35. 11d. each ? 
t 3. d. 1 
I 14 9 
10 | 7 
Anſwer, 11 3 Anſwer, 1 7 5 


If x Acre is let for 1“. 25. 6d. what will 5 Acres 2mount to 
| at that Rate, 


G +4 
4 ©: IS 
5 


Anſwer, 5 12 6 
C 2 
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If 1 Acre of Land be ſet for 185, 44, What will 8 Acres come 
do at that Rate? ET 


. ., 4, 

Here ſet down the Figures in Order, as o 18 4 
beſore, and ſay, 8 times 4 is 32 Pence, or | 8 
25. 8d. ſet down the 8 and cariy 2 to the — — 
next Place, namely, the Shillings, ſaying, y.. 0.8 


8 times 8 is 64, and 2 makes 66; ſet 
down 6 and carry 6 for the 60, or 6 Tens, and ſay, 8 times 1 
is 8, and © ie 14, that is 14 Tens or Angels; then take the half 
of 14 (becauſe 2 Angels make 1 Pound) viz. 7, and ſet it down 
in the Pounds Place. : | 

But if the Sum of the Angels had been an odd Number, 
as luppoſe 15, then you muſt take half as before, and ſet 
down the odd 1, ſaying the half of 15 is 7, which ſet in the 
Place of Pounds, ai.d the odd Angel or 10 Shillings, ſet in the 


Place of dhillings, to that inſtead of 7“. 65 8d. it would become 
71. 16s. 8d, | - 5 


. 

If 1 Acre of Land be ſet for 1/. 139. 1143 
8d. What will 12 Acres amount to at chat 12 
Rate! — — 


Anſwer, 20 4 0 


If 1 Acre of Land cofts 36“. 17s. 24. 3617 2 
What will 8 Acres colt at the ſame Rate ? 8 


Anſwer, 294 17 4 


Here Note, That when the given Quantity exceeds 12, you 
muft find what two Numbers, multiplied by each other, will 
make the ſame, and then multiply the Rate by one of thoſe 


Numbers, ard that Product by the other, and the laſt Number 
is the Anſwer, | 


Example, 


* 
« * 
1 
l 
* 


i 
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Example. 
What will 24 Poles of Land come to, at 25, 5d. per Pole? 
See the Wark both Ways, | 

J. . 4. E. 


RE 

6.34 Or thus, o 2 5 

2 times 8 or 4 times 3 4 
6 is 24. 

9 7 3 9 9 8 

6 

Anſwer, 2 18 © Anſwer, 2 18 © 


If 1 Acre of Land be let for 195. 8d. What will 42; Acres 
come to at that Rate? 


3 

In this Example 6 times 7 ©. 19 8 

is 42, which Numbers being 6 times 7 is 42 6 
- feverally multiplied by 19s. 84. — 
viz. firit by 6, the Product is 8 18 0 


51. 18s. which being multipli- 7 
ed by 7, the Product is 410. 
5, to waich add, gs. 104. the 41 6 0 
Value of half an Acre, and Half an Acre comes to © 9 10 
the Sum gives the Anſwer, _ 

4 f 

VIZ. 41]. 155, 10d, Anſwer, 41 15 10 


If 1 Acre of Land ſet for 21s. 64. what will 24 Acres, 
2 Roods, and 20 Perches come to? 


& 

In this Example put down 4-2" 
21s. 6d. thus, 1. 1s. 64. and + 
multiply it by 4, and that Pro- = 
duct by 6, becauſe 6 times 4 & 6 8 
is 24, equal to the Number 6 

of Acres propoſed, 
| 25 16 © 
Half an Acre, © 10 
20 Perches, o 2 91 


Anſwer, 26 9 54 
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But there ſtill remains unvalued, 2 Roods, 20 Perches, which 
you may thus find: 


Firſt, Two Roods being half an Acre, for which take the 
half of 21s. 64. equal to 10s. 9d. and place it under 25/. 16s, 
as above. 


Secondly, 20 Poles being the 4th Part of two Roods, take 
alſo the 4th Part of 10s. gd. equal to 2s. 84. 5, which you muſt 
alſo place under 10s. gd. then add your Numbers together, and 
their Sum makes 26/. 9s. 5d. 4, the Value of 24 Acres, 2 Roods, 
and 20 Perches. l 


Note, By the Help of the Golden Rule you may find the Value 
of any Number of Perches or Roods, when the Value of an 
Acre be given, &c. which ſee. 


IRS T, Diviſion is a Rule, by which we diſcover how 
often one Number is contain'd in another ; as if it were 


aſked how often 6 is contain'd in 24, the Anſwer would be 4 
Times. 


Secondly, This Rule conſiſts of four Parts, three certain, and 
one uncertain, viz. 


1. The Dividend, or Number to be divided. 
2 The Diviſor, or Number given to divide by. 
. The Quotient, or Number ariſing from the two former, 
which ſhews how often the Diviſor is contained in the Dividend. 
4. The Remainder (after the Work is done) is always of the 
ſame Quality with the Dividend, and muſt be leſs than the 
Diviſor, elſe the Work is wrong, 


Thirdly, Diviſion is either ſingle or compound] ſingle when 
the Diviſor conſiſts of 1 Figure only, and the Dividend of two 
or more; this Kind is performed by the Multiplication Table; 

as 
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as if 48 was to be divided by 6, the Anſwer would be $; here 
48 is the Dividend; 6 the Diviſor; and 8 the Quotient. 


Fourthly, Compound Diviſion is when both the Diviſor and 
Dividend conſiſt of more Places than one, as if 160 (the Perches 


in an Acre) were to be divided by 6, then 160 is the Dividend, 
6 the Diviſor, and 10 the Quotient. 


Ses the Work, 


Diviſer, Dividend, Quotient, 
6) 1 5 (10 
1 


A General RULE te work Queſtions by, 


Iſt, Seek, 
Obſerve well, © 2d. Multiply, 
3d. Subtract, 


You ſee that this Rule comprehends three of the foregoing, 
and is allowed to be the hardeſt of the five; however I ſhall en- 


deavour to make it appear as eaſy as poſſible, by ſeveral Ex- 
amples. 


Example I, 


Divide 3489 by 4. Firſt, place your Numbers as in the 
laſt Example, 


Thus, 4)3489(872 
32 
28 
28 


2 


—— 


1 remains. 
Here 


1 
| 


— — ————— 
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Here ſeek how many Times 4, the Diviſor, is contained in 
34, the firſt two Figures in the Dividend, (for you cannot get 
4 in 3, the firſt Figure,) and you'll find it to be 8 times; place 8 
in the Quotient, ſaying, 8 times 4 is 32, which being ſet under 
34, ſubtract 32 there from 34, or 2 from 4 and there reſts 2. 
Secondly, bring down the next Figure in the Dividend, name- 
ly, 8, and place it to the right of the 2 remaining, which makes 
28; then ſeek how mary I imes 4 in 28, antwer 7, which place 
in the Quotient, and ſay, 7 times 4 is 28, ſet down 28 under 28, 
and then ſubtract as before, ſaying, 8 from 8 and nought re- 
mains, 2 from 2 nothing alſo remains, for which make two 
Points. Laſtly, bring down the 3d or laft Figure in the Di- 
vidend, and ſeek how often the Diviſor 4 in 9, the Anſwer is 2, 
which ſet down in the Quotient, ſaying, twice 4 is 8, which 
being ſet under q, ſubtract 8 from q, there remains 1, and the 
Work is done, as appears by the Example; wherein you find 


that 4 is contain'd in 3489 juſt 872 Times, and only 1 re- 
maining. | 


Example Il. 
Let it be required to divide 8467 Acres of Land among 7 Men 


equally, 
See the Work. 


7)8463(1209 Anſwer. Each Man muſt have 1209 Acres. 
7 2 „* 


7 


14 Proof —— 8463 
14 

. 63 

. 63 


O 


Note, There is another Method of dividing by a ſingle Figure, 


commonly called, Short Diviſon; which is much readier, and 


performs the Work with leſs Trouble than the above : For 
Inſtance, 


Suppoſe 
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Suppoſe the preceding Example was to be performed by this 
Method, the Figures being placed as before, viz. 


7)8463 
1209 Anſwer, 


Here ſee how often 7 in 8, and _ find it 1, which ſet down, 
and ſay 7 from 8 and I remains, which is 10 in the next Place, and 
4 makes 14, how oft 7 in 14, two Limes, which alſo ſet down, 
ſaying 14 from 14, and there remains Nothing ; then proceed to 
the next Figure in the Dividend, viz. 6. and ſay how oft 7 in 6, 
nought Times, ſet down © and carry 6, which, in the next Place, 
is 60, and 3 makes 63; and then ſay, how oft 7 in 63, 9 Times, 
which being placed, ſay 9 Times 7 is 63 ; 63 from & „ and there 
remains Nothing; thus the Work is done with leſs F igures than 
before. 


Nete, When any Number of Figures are to be divided by a 


ſingle Figure, as above, always remember, that every 1 remain- 
ing is 10 in the next Place. 


Example III. 
Divide 16344 by 9 


See the Work. 
9)10344 


1816 Anſwer. 
Example IV. 
8)7 1964 


Anſwer 8995 — 4 remains, 


To prove Diviſion, 

Divifion is commonly proved by Multiplication, viz. The 
Quotient being multiplied by the Diviſor, the Product is the Di- 
vidend if it be right: But obſerve, when there is a Remainder, 
you muſt take it in, or add it to the ProduR. 


D  Exomble 


— — — — — — 
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Example V. 
4) 169674267426 


Anſwer 42418566856 — 2 remains, 
4 Diviſor. 


Proof 169674267426 


Example VI. 
5)6496747673 


— —B—U—— — 


Anſwer 1299349534 — 3 remains. 
5 the Diviſor. 


Proof 6496747673 


When the Diviſor conſiſts of ſeveral Figures, then ariſes all 
the Difficulty that there is in Diviſion. f could wiſh that the 
Size of this Book would permit me to remove every trifling Ob- 
ſtacle that may occur in the Work of Diviſion ; notwithiianding 
I ſhall be particular in giving or ſhewing plain and eaſy Direc- 
tions, in a little Compaſs, tufficient to comprehend or ſurmount 
all ſeeming Difficulties. 


Example VII. 
Let it be required to divide 769420 by 365. 


See the followin; Work. 


Having placed your Numbers as im the Work, make a Point 
under the q, the third Figure in the Dividend, becauſe you can- 
not get 365 in the firſt or ſecond Figures thereof. 


365)769420(2108 


730 
394 
305 


C4 2920 
2920 


Then 
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Then ſec how oft the firſt Figure in your Div iſor is contained in 
7, the firſt Figure in the Dividend; the Antwer is two Limes; then 
put 2 in the Quotient, and multi; lying the Diviſor theteby, the 
Product is 730, which place under 769, then ſubtract, and the 
Remainder is 39; point and bring down the next Figure (of 
your Dividend) 4, then ſay how oft 3 in 3, that is to ſay, how 
oft 365 in the new Dividend. viz 394, Anſwer once; place I 
in the Quotient, and multiply your Diviſor thereby, ſaying, 
once 5 is 5, once 6 1s 6, and once 3 is 3, which you mult place 
under 394, and ſubtract as before, viz. 365 from 394, and there 
remains 29, to which point and bring down you: next Figure 
in the Dividend, to wit, 2, and ſee how oft your Diviſor 365 
in 292, or how oft 3 in 2, Anſwer © Times ; then, to this new 
Dividend, as it is leſs than the Divifor, you muſt bring down 
another Figure of your Dividend, namely the laſt, to wit, o, 
ſaying how of: 365 in 2920, or how oft 3, the firſt Figure, in 
29, the two firit Figures in the new Dividend, the Anſwer will 
be 9, becauſe 9 Times 3 is 27, but then g Times 365 is 3285, 
which you cannot take from 2920, therefore you mult try a leſs 
Figure, Suppoſe 8 before you proceed further, multiply (in your 
Mind) the ſecond Figure in your Diviſor by 8, or any other 
likely Figure, and by ſo doing you will find how many you will 
have to carry to the firſt Figure in the Diviſor; thus, 8 Times 
6 is 48, fo that you can have no leſs than 4 to carry to the next 
or firſt Figure; then 8 Times 3 is 2, and 4 makes 28, which 
15 leſs than 29, therefore you will get it 8 Times, which you 
place in your Quotient, then multiply the Diviſor by this laſt 
Figure, namely 8, and the Product is 2920, which place under 
2920, ſubtract as before and there reſts o, and your Work is 
finiſhed, ſo that your Quotient is found to be 2108 This Queſ- 
tion is the fame as if one ſhould ask in 769420 Days, how many 
Years? 


Example VIII. 


Let it be required to divide 1769479241 by 6789. 


h D 2 5 See 


| 
| 
| 
| 
| 
| 


| 
| 
i 
| 
| 
| 
| 
| 


— — 
TO < ——_ — —— 
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See the Work. 
6789)176947241(25916 
13578 


40167 
33945 


62222 
61101 


11214 
6789 


4425¹ 
40734 


3517 


The Manner of working this Example being the ſame as tte 
laft, I ſhall! omit the Explication thereof; for the Operation by 
two or three Figures, being well underfiood, the Work in an 
other will be eaſy. In this Example, after the Diviſion is finiſhed, 
you ſee there is a Remainder of 3517, which is the Numerator 
of a Fraction, and the Diviſor is a Denominator thereunto. ſo 
that the right or exact Quotient is 25916 3232, but as we ſhall 
have no Manner of Occaſion for Vulgar Fractions in this Trea- 


tiſe, Iſnall therefore forbear ſaying any thing concerning the 
Value thereof, 


Note, That after any SubtraQtion, the Remainder muſt always 
be leſs than the Diviſor, other ways the Work is moſt certainly 
wrong, as alieady obſerved, and muft be rectified (before you 


can proceed farther) by increaſing the laſt-found Figure in the 
Quotient until the Remainder be leſs. 


Note alſo, You muſt never bring down, from the Dividend, 
more than one Figure at x Time, and for every Figure ſo 


brought down, you muſt place or put a Figure or Cypher in the 
Quotient, 


Of 
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Of Contrattions in Diviſion. 


Fir/t, When your Diviſor is an Unit with any Number of 
Cyphers annexed, ſeparate or cut from your Dividend the ſame 
Number of Places to the Rio'1t-hand, the Remainder will be the 
Quotient, and thoſe cut off will be a Decimal Fraction; ſo if 
46769 Acres were to be divided equally amongtt ten Men, every 
Man's Share would be 4676 Acres and nine Tenths of an Acre: 
if among 100 Men, every Man's Part would be 467 Acres and 
the ſixty-ninth Part of an Acre, which Fraction is equal to 2 
Roods, 30 Perches and nearly a Half. 

Secondly, When your Dividend and Diviſor alſo confiſts of Cy- 
phers to the Right hand, cut off an equal Number chereof from 
each, and proceed with the Remainder according to the Rules 
before given; ſo if 636000 were to be divided by 4000, cut off 
three Cyphers in each, 4 Part of the Remainder, to wit, 159, is 
the Quotient ſought. 

Thirdly, If your Diviſor has Cyphers annexed, and your Dividend 
none, cut off as many Figures from your Dividend as there are 
Cyphers in your Diviſors; with the Remainder proceed as before. 


As if 46498 were to be divided by 800, the Quotient would 
be 58. 385. 


See the Work. 
8[00)464198 


58 38. 


I might, in this Place, amuſe the Learner with ſundry other 
Remarks in Contractions, but I can aſſure him that thoſe a!ready 
delivered, are ſufficiently edifying for our Purpoſe, 


* 


REDUCTION, 


7 -—_ — 2 — 
Lids - - — — — 
. ! — . —— — 
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KEE DBU C1-1.-0.N,; 


EDUCTION is intirely performed by Multiplication and 
Diviſion, and teaches how to change Numbers of one De- 
nomination to another without the leaſt Alteration of Value, 


And conſiſts of two Parts, viz. aſcending and deſcending. 


Fir/t, Reduction deſcending is performed by Multiplication, as 


if it were ;equired to reduce or bring Pounds into Shillings or 
Pence, &c. 


Secondly, ReduQion aſcending, is performed by Diviſion, and 


brings Farthings to Pence, Shillings to Pounds, c. alſo Perches 
to Roods or Acres, 


Of theſe in their Order. 
Dueftion I. 


In 101. how many Shillings, Pence and Farthings ? 
Le 
10 | 

20 Shillings make a Pound, 


200 dShillings — Anſwer. 
12 Pence in a Shilling. 


2400 Pence — Anſwer. 
4 Farthings make one Penny. 


9600 Farthings — Anſwer, 


In the above Queſtion it is required to bring Pounds into Shil- 
lings, Pence, and Farthings, according]y it is performed by Re- 
duQtion deſcencing, or Multiplication. So that you multiply 
10}. by 20, the Shillings in a Pound, and the Product is the 
Shillings in 101. Then multiply thoſe Shillings by 12, the Pence 
in 1 Shilling, and the Product is the Pence in 10 l. and laſtly, 


749 multiply 
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multiply thoſe by 4. the Farthings in .a Penny, and the Product 


is the Farthings in 101. and the Anſwer to the Queſtion, as may 
be ſeen by the preceding Work, 


By the above Method, all Kinds of Reduction deſcending is 


performed, that is, from great Denominations to leſſer, whether 
it be Money, Weight, or Meaſure. 


Queſtion II. 
In 961. 178. 6d. how many Pence? 


See the Work. 


J. 8 d. 
96 17 6 
20 


1937 
12 


Anſwer 23250“ Pence. 


In the foregoing Queſtion multiply 96, the given Pounds, by 
20, in order to bring them into Shillings, and then take in che 
17 Shillings. which makes 1937 Shillings, which multiply y 
12, and take in the 6, and the Product is 23250, which is the Peace 
in 961, 178. 6d. and the Anſwer to the Queſtion, 


Dueftion [II, 
In 841 Acres of Land, how many Perches? Anf. 134560, 


See the Work. 
841 
4 Roods in an Acre. 


3364 Roods in 841 Acres. 


Anſwer 134560 Perches, 


Dueſtion 
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Queſtion IV. 


A. R. P. 
In 145 3 17, how many Perches? Anſwer 23337. 

See the Work. 
. 
145 3 17 

4 

533 

Y 


Anſwer 23337 Perches. 
The two laſt Queſtions are ſo exceeding eaſy, that I think any 


other Explications are quite unneceſſary, fince all ſuch Queſtions 
are reduced in like Manner. 


REDUCTIQN Aſcending. 
Reduction aſcending, is when a lefſer Denomination is brought 


into a greater; as Farthings to Pounds, Perches to Acres, &c. 
as before - mentioned. 


Queſtion I. 
In 134560 Perches, how many Acres ? 
See the Work, 
410)1345610 
4) 3364 
Anſwer 841 Acres. 


In this Queſtion you divide 134560 Perches by 40, becauſe 40 
Perches make 1 Rood; and the Quotient is 3304, which divide 
by 4, becauſe 4 Rouds make 1 Acre, and the Quotient is 841 
Acres, the Anſwer to the Queſtion, 


Quęſtion 
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Queſtion II. 
In 23337 Perches, how many Acres ? 
See the Wort. 
400233 % 
49583 17 
Anſwer 160 3 17 Acres, Roods and Perches. 


Dueſtion III. 
In 9600 Farthings, how many Pounds ? 


See the Wark. 
4.)g600 


— — 


12) 2400 


20) 2000 
— — 


Anſwer 10 Pounds. 


Queſtion IV. 
In 23250 Pence, how many Shillings and Pounds ? 


See the I rh. 
12 23250 


20019307 6 Shillings, Anſwer, 
Anſwer 96-17 6 


E Quęſtion 
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Queſtion V. 
In 9476942 Halfpence, how many Pounds? 


See the Work. 
2)947 6942 


12)4738471 
210)3948712 7 


Anſwer 19743. 128. 7d. 


Let it be required to prove the above Queſtion. 


197431. 128. 7d. 
20 


394872 
12 


4738471 
2 


Proof 9476942 as appears above. 


Note, By the laſt Operation, the Learner may ſee, that to 
prove the Work in aſcending, he muſt uſe Multiplication, that 
is, multiply by what he divided by; and in Queſtions deſcend- 
ing, divide by what he multiplied by, and it will prove the 
Work if right, | 


In 
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A. R. P. 
In 96 1 17 Statue Meaſure, how many Acres of Cheſhire, 
and alſo Plantation Meaſure? 


64 Square Yards in 1 Cheſhire Pole, and 49 Square Yards in 
1 Plantation Pole, as obſerved in the Introduction. 


15417 Poles, 
30.25 Square Yards in a Pole. 


77085 
30834 
46251 


466 364.2 5 Square Yards, 


49)466364.25 4095176 
441 *+ 0 — 
— 4)237 371 


245 59 1372 


| 
| 
| 
j 
| 
| 
| 
| 
7 
| 
| 
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40) 
64)466364.25 (72816.95 
448 * 


— 4)182 6.95 
183 | 


128 45 2 63 Anſwer, Cheſhire Meafure. 


45 
Anſwer 96 1 17 Sta:ute Meaſure, is equal 


[45 2 62 Cheſhire, 7 
to 59 1 277 Piantarion I Meaſure, 


Note, The Learner may paſs over the above Queſtion until he 
learns Multiplication of Decimals. 


The GOLDEN RULE. 


T is commonly called the Rule of Three, becauſe there are al- 
1 we ys three Numbers given to find a fourth, which muſt bear 
ſuch Proportion to the third, as the ſecond does to the firſt. 

The greateſt Difficulty lies in ſtating the Queſtion, but that 
you ny do by obſerving the following Rule: 


The 
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The Golden Rule hath always Numbers three, 
Firſt and third muft in their Names agree ; 
The Middle Number hath an- ther Name, 
Like the Demand muſt ever be the ſame : 

Two of thoſe Numbers, when multiplied true, 
The third divides, and quotes the Anſwer too. 


Queſtion I. . 


If 3 Acres of Land coſt 42s. per Ann. what will 24 Acres 
come to at that Rates ? 8 


Thus ſtated: If 3: 42: 24 
Here you ſee the firſt and th ird Numbers are Acres, and the 


middle Number Shillings Now, to know whether the firſt or 
third Number muſt be the Diviſor, obſerve this Rule. 


When the third Number requires more than the firſt, the leſs 
Extreme muſt be the Diviſor. 

But when the third Number requires leſs, the greater Extreme 
muſt be the Diviſor. 

Note, The firſt and third Numbers are called Extremes. 


See the Wark of the foregoing Queſtion. 


3) 1008 
20) 3306 Sdillings. 


16 J. 168. od. Anſwer. 


Having ſtated the Queſtion as above, you may readily perceive, 
th.t the third Number requires more than the firſt ; and conſe- 
quently the leſs Extreme muſt be the Diviſor ; therefore _— 
42, the middle Number, by 24. the laſt Number, and the Produ 
Is 1008, which divide by the leſs Extreme, namely 3, and the 
Quotient is 338 Shillings, equal to 161. 16s, Od. the Anſwer. 


Quęſtion 
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Nueſtion II. 


If 16 Perches of Potatoe Ground coſt 43. 4d. what will 320 
Perches come to at RO Rate? 


See the Work. 
48. 4d. 
12 

— P. D. 3. . 
52 Pence. If 16: 52: 320 
52 

640 

1600 


16)16640(1040 Anſ. Pence which 
16 


reduce to Pounds 
thus : 
64 12)1040 
201)816 8 
© 


The Anſ. 468 


Having ſtated the Queſtion as before, you'll find the fourth Num- 
ber will exceed the ſecond; for it muſt be allowed, that 320 Perches, 
will get more, or coſt more than 163 W herefore, multiply the 
ſecond, or Middle Number, hy the greater of the two Extremes, 
Viz. 320; then muſt the leſs Extreme, to wit, 16, be the Di- 
viſor. So multiplying 320 by 52, the Product is 16640, which 
divide by 16, and the Quotient is 1040 Pence, the fame Name 


with hs middle Number, which reduce to Fund, as | above 
= 1 5 68. 8d. * Anſwer. 


Queſtion 
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* 


37 


If 1 Acre of Land ſet for 143. 6 d. what will 36 A. 3 R. 17 P. 


come to at that Rate ? 
See the Wark. A. R P. 


148. 6d. 36 3 17 
I2 4 
— P. D. P. rr 
174 Pence. If 160: 174: 5897 147 
174 40 
23588 5897 Perches. 
41279 
5897 
160) 1026078 23604123 
g60s * + \ " 
—_— 210)5314 
660 r= 5 
640 26 14 4 Anſwer, 
207 
160 
478 
320 
158 Remainder. 
4 
632 
480 
152 
Queſtion IV. 
. . | . . 
If 36 3 17, ſet for 26 14 4, what is that an Acre? 
4 20 
I47 534 
40 I2 


5897 6412 


Note, 


ä — — 2 =_ 
d — — 
o * - — — 
— — - — 
2 


| 

41 

{0 

v1 

| | 
N 
bl 
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Note, Before you can ſtate any ſuch like Queſtion as the fore- 
Pens, your Numbers muſt be reduced ſeverally to the loweſt 

nomination, namely, Acres to Perches, and Pounds, Cc. to 
Pence, as above, 


See the ork. 
P. D. P. 
If 5897 : 6412 : 160 
160 


« 


84720 
4i2 
e e ol d. 8. d. 
5897) 02590 & 1=174= 14 6 
5897 


43622 
41279 


23430 
17631 


5739 Remainder. 
158 Remainder in Queſtion III. 


Add 5897)5897(1 
. $897 


Theſe Queſtions are, by moſt Authors, eſteemed to be in the 
Rule of Three Direct, but as I have given a general Rule to find 
the Diviſor in all Caſes throughout the Golden Rule, I therefore 
think there is no Neceſſity to amuſe and confound the Learner 
with ſuch needleſs Diſtinctions between the Rule of Three Direct, 
and Inverſe. In the above Qu eſtion, ſay, If 5897 P. require 
6412 Pence, how many Pence would 160 Perches require or 
get ? It is reaſonable to conclude that 160, will get leſs than 5897, 
and conſequent)y, by he genera) Rule, the greater Extreme, viz, 
5897 muſt be the Diviſor; fo that are muſt multiply the middle 
Number by the leſs Extreme, divide by the greater, and the An- 
{wer is 4, as in the Work. 


Dueftion 


GEODASIA improved. 
Queſtion V. 


It 32 Yatds of Cloth coſt 41. 23. 2d. what would 41 Yards 


come to? | 
Fir/t, Prepate your Numbers for the Station thus: 


32 Yards, I, d. d. Vds. 
2 4 2 2 41 
1 20 2 
64 half Yards: — — 

82 9 

12 

986 


8 2 Yds. D. 2 Yds, 
Then, If 64: 986: : 
9 


64)8874(138 Pence = 118, 6d. 1 22 Anf. 
4 


247 
192 


— — 


354 
512 

42 remains. 
4 


— — 


168 
128 


40 


; 
| 
| 
| 
| 
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- a SO -2- PREY — — — — CESS — —— — — 


The RULE of FELLOWSHIP. 


HE Rule of Fellowſhip not only concerns Merchants and 

other Traders, but likewiſe is very uſeful for Land- holders, 
c. When Commoning, or other Lands are to be divided a- 
mongſt a certain Number of Gentlemen or others, every one's 
Proportion thereof muſt be according to his Eſtate, Purchaſe, 
or Rent, and muſt be fo divided by the Surveyor, 


Fellowſhip is divided into two Parts, commonly called Single 
and Double ; the latter we have no Occaſion for here. 

Fir, In ſingle Fellowſhip, having the Rent of a Parcel of 
Town: field Land, and each Man's reſpective Share therein, to 
know their Rents ſeverally, obſerve theſe general Rules. 


Rule I. 


Firſt, As the Contents of the Land (whether rented, pur- 
chaſed, c) is to the whole Rent or Purchaſe, &c. So is each 
Man's appointed Share to his retpeQive Rent or Purchaſe, &c, 


Rule II. 


Secondly, When Land is rented or purchaſed by two or more 
Perſons, each one paying a cert in Sum, to know their reſpective 
Shares of the ſaid Land, obſerve, 

As the whole Rent or Purchaſe is to the Contents of the Land, 


ſo is each Man's Rent, or Purchaſe, to his reſpeQive Share of 
the Land, 5 


Queſtion I. 


Two Men, A. and B. Rent a Farm containing 180 Acres, at 
6ol. per Annum, of which A muſt pay 251. and B, 351. they 
are reſolved to divide the ſame according to their Rents, I de- 

mand each Man's Dividend, or Proportion. 


e | See 
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See the Work. 
1 . 
A's Rent 25 as 60 : 180 : : 75 
B's ditto 35 25 
_ He” + 
60 900 As 50 1190 £2 25 
360 35 
6lo) 4 5olo oo 
540 
75 —_ 
610)630lQ 
105 


Anſwer, A's Dividend is 75 Acres, 
B's ditto — 105 


Proof — 180 


Dueftion II. 


Three Graziers, viz. A, B, and C, rent an Eſtate containing 
292 Acres, 3 Roods, 17 Perches, at 2001. per Annum, of 
which A pays 601. B 65 l. and C 751. they have agreed that the 
Eitate ſhall be divided in Proportion to their Rents, I demand 


each Man's Dividend or Proportion. 


42 


A's lt $ 
B's ditto 65 
C's ditto 75 


200 
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See the Work. 
4.8 £- A; KP. 
As 200: 46857 : 292 23217 
e 4 
200) 2811420014057. 1 1171 
e 40 
811 46857 
800 ; 


1142 
1000 


1420 
1400 


200 
i 208 
As 200 : 46857 : : 85 
65 


234285 
281142 


200) 3045705015228. 525 
200 2 
1045 
1000 


457 

2 
370 
400 


1705 
1600 


105 remains, equal to. 525 in 
decimal Traction, ? 
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. P. 1 
As 200 : 46857 : : 75 
ow. 


— . — 


234285 
327999 


200) 38742780757 375 


1514 

1400 
1142 
1000 


1427 
14⁰⁰ 


273 
200 


75 


* A. R. P. 

Anfwer, A's Dividend 14057. 87 3 
B's ditto— 1522 + 95 0 2 
C's ditto — 17571. 325 109 3 II 
Proof 46857 = 292 4 16 
The Remainders come to | $ 


Proof 292 3 17 


the Work of the foregoing Queſtion, 


The Learner m 
wr Gp differs very little from the Single Rule of 


that ſingle Fello 


Three. 


Note, In the above Queſtion I have omitted the fractional Parts 
of a Perch in each Man's Quantity. 


ueſtion 


— — 


N 
i 
14 
: 
: 
: 
"7 
þ . 
1 : 
4 
* 4 
. 
51 
14 
N 
* N 
1 il 
* 4 
4 " | 
N 
110 
i q 
W731 
*4 
1 
if 
19 
4 
f 
. 
it 
\ of 
4 
N 
1 
1 i 
a 
3 = 
N 
4 
2508 
art 
| , 
_ 
* : 
1. 
o 


. 
| 
$1 
11 
* 
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| Dueftion III. 


Three Men, viz. Joſeph, John, and James, rent an Eſtate 
containing 360 Acres, at 240 l. per Annum, of which Joſeph 
holds 90, John 120, and James 150 Acres; each Man to pay 


Rent in Proportion to his Holding, I demand each Man's reſpec- 
tive Rent? 


See the N ork, 


A. A. Rent. A. 
Joſeph's Holding go As 360: 240 : : 90 
John's ditto — 120 90 
James's ditto — 150 


„ 360) 2 1600060 I, Joſeph's Rent, 


360 2160 
«as 0 
A. Rent. A. A. Rent. A. 
As 360: 240: : 120 As 360: 240: : 150 
120 | 150 
360)28800(801. John's Rent. 12000 
| 2880 F 2400 
y 0 360 )36000( 100 
| 360 
99890 


Anſwer, Joſeph's Rent is 60 l. 
| ohn's ditto <= 80 
James's ditto = 100 


Proof 240 | 
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— — — rere — » * * * 


Decimal ARITHMETIC. 


NUMERATION, 


Decimal Fraction is ſuch, whoſe Denominator is not ex- 
preſſed but underſtood; and is an Unit with as many 
Cyphers annexed, as there are Places in the Numerator ; ſo that 
54 will be expreſſed thus .5 ; alſo+ or 533 thus .25, and 2 or 
183 thus .75, Sc. And in order to diſtinguiſh Decimals from 


Integers, or whole Numbers, they have always a Point (like a 
Period) prefixed before them, 


Note 1, A Cypher placed to the Left-hand of an Integer, or 
to the Right-hand of a Decimal, neither increaſeth nor decreaſeth 
the Value thereof; but placed to the Right hand of an Integer, 
and to the Left-hand of a Decimal, it increaſeth and decreaſeth 
| the ſame in a ten-fold Proportion; that is to ſay, it increaſeth 


the Integer, and decreaſeth the Decimal z which appears in the 
following Table : 


Integers. Decimals. 
Five — — 5 . 5 — Five Tenths 
Fifty — — 50 0 Five ofa Hundred 
Five Hundred 500. 05 Five of a Thouſand 
Five Thouſand 5000 . 0005 Five of ten Thouſand. 


By this Table you may perceive how a Cypher before a De- 
cimal decreaſeth the Value, c. 


2. A Cypher before an Integer, and after a Decimal, is of no 


Value, ſince 03. Integers is but 3. and. 30 in Decimals, is but 
3 Se. 


The 


a - — — — 
— 2 * as. - — * — - * 
— == — . - = — — 2 
3 - — — — 7 — — — — — = - - 
— — _ — = 2 2 . — — 
— — Bw —— 2 — — — Z 
* — — 1 * 
* = 
ot _ o5'S * — — pL 


—ů —„— 
2 — 
” 4 


[2A Ae AS 
— — = 


- — — 
— Ca” Ls 

_ owe en ts 
— — - - . 
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The TABLE; 

5 53 098 
32 33 38888 
=2 8 2888888 
8 S2 2 5883388888 
52 hs. = IN. 
358354335 388588888855 
22223 2 6 an 
SS SS Ss ESESEESSS 
＋ CEF AAN MN & d. 
987654321.123456789 

Integers. Decimals. 


By the Help of the above Table, the Learner may make him- 
Felf acquainted with, and alſo know how to expreſs the Value 
of a decimal Fraction. 


Example. 


Suppoſe it were required to expreſs the decimal Fraction 
,02307, I begin to numerate as in whole Numbers, faying, 
Unis, Tens, Hundreds, Thouſands, "T'ens of T houfands, the 
next Riſe, or Step, would be Hundreds of Thouſands; and 
therefore the expreſs Value of the above Decimal is two Thou- 
ſand three Hundred and ſeven of a hundred Thouſand. 


I ſhall (though contrary to moſt Authors) proceed in Deci- 
mals as in whole Numbers, being determined not to confound 
the Learner with unneceffary Queſtions. 


ADDITION in Decimals. 


'A Dqaition of Decimals is performed like Addition of whole 
| Numbers, but be careful to place Units under Units, Cc. 
and the Parts of 1 en in the tenth's Place, the Parts of a Hundred 
in the hundredth's Place, &c. 


Example 
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Example I. and 11, 
To .769, add .47 367, Alſo, to 33.6347, add the fol- 


lowing Numbers. viz. 


Your Numbers placed 1452 7.3 * 903 * 170 


thus: 


47367 3 

— 33-0347 

Anſwer, the Sum is 1.24267 Place your Num- 7.300 
bers thus: .9030 

176. 9000 


The Sum will be 218.7977 


Note, You may prefix Cyphers, at Pleaſure, to the Right-hand 
of your Decimals, as they neither increzſe nor decreaſe the Va- 
jue thereof, which will prevent Miſtakes in your Audition, &c. 


Example III. 


Let it be required to add the f. owing Numbers together, 


MZ, 7.9674 x 4 of a Hundred x .76 of a Million, and 174 of 
a hundred Millions, 


Place your Numbers thus: 


7.967 40000 
. 04000000 
.00000760 
00000174 


And the Sum will be 8.00 740934 


G Subtraction 


[ 
| 
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Remains 14.833 
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Subtraction in Decimals. 


Ubtraction in Decimals, differs very little from Subtraction 
in whole Numbers; but in placing your Numbers you muſt, 
as in Addition, keep Units under Units, Sc. in whole Numbers, 
and Tenths under Tenths in the Decimals. 


Example I. and II. 


From 2.79 Alſo from 6 take . 026 
T 5 907 
ake 8 Placed thus :$ Take -907 


The Remainder is .81 3 


The Remainder is . 941 


Note, If the decimal Parts in either Number have fewer Places 
than the other, the Vacancy muſt be ſupplied by annexing ſo 
many Cyphers as will make them equal, or by ſuppoſing them to 


be annexed, 


Example III. 
Cyphers annexed, Cyphers ſuppoſed annexed. 
From 17.600 From 17.6 | 
Take 2.767 The ſame Numbers 2.767 


The Remainder 14.933 


Note alſo, The above Numbers are ſuppoſed to be of the ſame 
Denomination. 


Multiplication 
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N Neu, Nui. . 


Multiplication in Decimals. 


1. Ultiplication in Decimals, both in placing your Figures, 

and the Work itſelf, differs not from Multiplication of 
Integers; but be careful to point off, in yout Product, as many 
decimal Places, as there are decimal Parts in your Multiplier, 
and Multiplicand; but in caſe of Want in your Product, annex 
Cyphers to the Left - hand thereof. 


2. In Multiplication of Decimals, as in whole Numbers, 
make that Number the Multiplier that contains the leaſt Number 


of Figures, though perhaps more or leſs in Quantity, it is not 
material. 


Note 1. If your Multiplier and Multiplicand be Decimals, 
your Product will be a Decimal alſo. 


2. If your Multiplier and Multiplicand be mixt Numbers, that 
is, Integers and Decimals, the Product will be mixt. 


3. But if one of your Numbers be mixt, and the other a De- 


eimal, the Product will ſometimes be mixt, and ſometimes a 
Decimal. | | 


Example I. 
Let it be required to multiply ,6753 by 12.15 the Product 
will be 8,448003 | 


67 53 Multiplicand is Decimals. 
12.51 Multiplier is mixt. 
0753. 
33795 
13506 
6753 


I he Product is 8.448003 Anſwer. 
ö G 2 In 


—  — gy 9 — — —_ 


_— — — 7 
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In the foregoing Example, I count the Number of decimal 
Parts in the Multiplicand, and find them to be four, and two in 
the Multiplier make fix. I then point off fix (to the Right- hand) 
in the Product, and the Work is done. 


Example II. 6 Example III. 
Multiply 75 Multiply - . 125 
By — 25 By — .og 
375 00625 
150 

875 
Example IV. Example V. 
' _ Multiply 7.5 Multiply 86 
11 3 
5.25 430 
f 4.30 
47 3-© 


This Rule is ſo very eaſy, that I hope the above Examples are 
ſufficient to remove any ſeeming Difficulty which may appear in 
com mon Mulrplication : However, that the Learner may be- 
come perfectly acquainted with Multiplication in Decimals, I 
ſhall, tor his Benefit, propoſe a few more Queſtions herein. 


Queſtion I. 
Let it be required to multiply 2s. 6d. by 28. 6d. one Shilling 
being the Integer; as Gd. is half of 1 Shilling, I call it .5 Tenths, 


1444 
5 
H * 
* ry „ 3+ 
> *%S 4 
LS ILY 
of &* A 


2. 


Anfwer 6,28 — Os. 3d. 
Alio, 
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Alſo, let it be required to multiply 6s. 3d. by gs. 9d. one 
Shilling being the Integer. 
The Decimal of gd. is .75, and 3d. reduced to a Decimal, 
js .25 | 
Thus: 975 
25 


4675 
1950 
5850 


60.9375 Zl. es. 11d. 3 Anf. 
12. 


11.2506 
4. 


I. OOO 


| Queſtion II. | 
Multiply 28. 6d. by 28. 6d. a Pound being the Integer. 


Note, 28. 6d. is the & of a Pound in Decimals, equal to 
-125, which being multiplied by itſelf, as follows : 


125 
125 
625 
250 
125 

Anſwer .01 5625 equal to Twopence Halfpenny, 
| 20. and the two Tenths of a 
Farthing. 


212500 
12 


2.550000 


A, 


1. 100009 
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Diviſion in Decimals. 


Tviſion in Decimals, is performed like Diviſion of whole 
Numbers; but to find the true Value of the Quotient 
. (which is all that is difficult therein) obſerve the following 


R UH. X. 


The Number of decimal Parts in the Diviſor and Quotient, 
muſt always be made equal to the Number of decimal Parts in 
the Dividend. 


Note, If your Dividend be an Integer, or have leſs Places of 
Decimals than your Diviſor, add Cyphers to the Dividend, till 
they be equal, and if nothing remain in the Work, the Numbers 

in the Quotient, are Integers. 


Example I. 
Divide 125.0 by .5 
+$)125.0{250 Integers, 
10 


— 


25 
2 


— 


Diviſion in Deeimals is proved like Diviſion in Integers. 
| 2 50. 
5 


- 


125.0 Pro 
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In the foregoing Example the Dividend is an Integes, and the 
Diviſor a Decimal : Therefore add a Cypher (in the Place of Tens) 
to the Dividend, which makes the Decimals in the Diviſor and 
Dividend equal in Number, and the Figures in the Quotient are 


Integers. 
Example II. 
Where both are mixt Numbers, 


Divide 12767.8965 by 7.2565 


7.2565)12767.8965(1759- 
72565 


551139 
507955 


431846 

362825 
690215 
653085 


37130 Remainder. 


In this Example there is an equal Number of Decimals in the 
Diviſor and Dividend, and conſequently the Quotient is Integers. 
And by annexing Cyphers to the Remainder, proceed as before, 
and you'll have the true Quantity of the Quotient; always re- 
membering to point off a decimal Part in the Quotient for every 
Cypher you have annexed, or brought down from the Dividend. 


Example III. 


Where both are Decimaks, divide .75 by .0125 Seeing you 
cannot do it unleſs you add Cyphers to the Dividend, viz. two, 


and then there will be a like Number pointed off in both, and 
therefore the Quotient will be Integers, 


See the Wark, 
01259. 750 %%. Anſwer, 
3 


—— , 


00 By 


| 
| 
| 
1 
4 
| 


' 
; 
| 
' 


ce? 
T. 
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By which you uy obſerve, that as Multiplication of Deci- 
mals decreaſes their Value, ſo Diviſion of Decimals increaſes the 
Value, contrary in both Caſes to the Nature of Integers. 


This laſt Example is the ſame as if it were required to divide 


15 Shillings by Three-pence, the Quotient will be found to be 
60 Pounds. Multiplication will make it appear. 


For if you multiply 3d. or . 0125, the Decimal of 3d. (one 
Pound being the Integer) by 60. Pounds, the Quotient will be 
75 Pounds, or 15 Shillings, as you may ſee by the Work. 

0125 | 
60 


7500 = 15 Shillings. 


Example IV. and V. 


Where the Dividend is an Integer, and tke Diviſor a Decimai, 
it will ſometimes produce a mixt Number, and ſometimes nat. 


Firſt, Divide 1425.0 by .6252 


.6252)1425.0{22792706 
1240 4 


17460 
12504 


49560 3 ki. 
43704 


57960 -- 
56268 


Ad infinitum 2088 
Note, 
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Note, Before Diviſion can well be made, you muſt add a Cy- 
pher to the Dividend as you proceed in the Work; you muſt 
a ſo add Cyphers to each Remainder. But if you require only 
the integral Part of the Quotient, vou may Note as many Cy- 
phers to your Dividend at firſt, as yout Diviſor conſiſts of, and 
the Quotient will be Integers: But when decimal Parts are re- 


N you muſt count every Cypher to your Dividend you pre- 
x to your Remainders, and point your Quotient accordingly. 


Secondly, Divide 5. by. 25 


See the Work. 


25)5. o 20. Anſwer. 
50 


00 
Example VI. 
Where the Dividend is mixt, and the Diviſor a Decimal, 
Divide 529.125, by .425 
See the Work. 


425) 529. 12501245. the Quotient. Anſ. 
425 0 


1041 
850 
1912 
1700 


2125 
2125 


Example VII. 
Let it be required to divide 04 by. G. 


H See 
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See the Wark. 


6).040(666, Cc. 
36 


would Kill remain, which ſhews 
it to be an imperſect Decimal. 


Note 1, When any decimal Fraction, or mixt Number is to 
be divided by an Unit with any Number of Cyphers annexed, 
you muſt remove the Separatrix ſo many Places towards the Left- 
hand, as there are Cyphers annexed to the Unit, 


So if 17.28 was given to be divided by an Unit. 


Jus. 1.728 
100. 1728 
By 71000. The Quotient will be] .01728 
10000. | 001728 
I 100000, 0001728 


By the foregoing Examples it may be obſerved, that if the 


Dividend be greater than the Diviſor, the Quotient will either be 


an Integer, or a mixt Number; but if the Diviſor be greater, 
the Quotient will be a Decimal, 


2 Multiplication and Divifion in Decimals, as in Integers, 
interchangeably prove each other, 


3. To prove Multiplication, the Product divided by the Mul- 
tiplier, quotes the Multiplicand. And, 


4. To prove Diviſion, the Quotient multiplied by the Diviſor, 


So the Dividend; or by the Dividend, produceth the Di- 
viſor, 


5. Before 


tl 
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5. Before this Rule is cloſed, I'll beg Leave to recommend to 
the Learner, the Solution of two excellent Problems, which, 
perhaps, may be of great Uſe to him. 


The firſt is, Having a Multiplicator to find the Diviſor, divide 


an Unit with Cyphers by the Multiplicator, and the Quotient 
will be the Diviſor ſought. : ſy 


Example. 


What Diviſor is that, by which dividing 7315, ſhall give a 
Quotient equal to the Product of the ſame Number multiplied 
by that Number. 


Ser the Wark 


» | KP 125.)1.000).00B)7315(914375 
125 I 000 72 | 
36575 * + © T2. 
14630 8 
7315 3 
9 35 
914375 32 
Here you may obſerve, that the Product and 30 
uotient are the ſame. 24 
60 
56 
40 
40 


The ſecond is, having the Divifor to find the Multiplicator: 
This is the Reverſe of the former, for if you divide Unity with 
2 annexed, by the given Diviſor, the Quotient will be the 
Multiplicator ſought. „ 


Example. 


What Multiplicator is that, by which multiplying 7 315, ſhall 
give a Product equal to the Quotient of the ſame Number di- 
vided by. 08? 

* H 2 See 


— — r rr. ⅛ꝙͤ Tiki N 


— D 


— 
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See the Work. 
008) 1. oo 125 Anſwer, the Multiplicator, 


Reduction in Decimals. 


Y Reduction, we find the Decimal of any fractional Part 
of Coin, Weight, Meaſure, Cc. and, on the contrary. 


reduce any decimal Fraction, to its equivalent fractional Parts of 
Coin, Weight, Meaſure, &c. 


PROPOSITION I. 


Any vulgar Fraction given, to reduce the ſame into a decimal 
Fraction of equal Value. 


To perform which, you muſt add a competent Number of 
Cyphers to the Numerator, and divide by the Denominator, the 
Quotient is the decimal Fraction required, 

Example I. 


Let it be required to find the decimal FraQtion of 2; alſo 2, 
and 2. 


See the Wark. 
4)3 o(.75 Anſwer 4)1.co(.25 Anſwer 2.)1.0(.5 Anſ. 
2.8 8 10 


20 20 
20 20 


— — — 


Note, 
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Note, The Directions given in Divifion, muſt be obſerved, 
and the Work will be eaſy, 


Example II. 
Reduce ; into a decimal Fraction. 
See the Wort. 


391.0725 Anſwer. 


20 
16 


40 
40 


Example III. 
Reduce 9. Pence, into the decimal Fraction of a Shilling. 


See the Work. 


12)9.0(.75 Shillings. 
8 4 


W 
60 


- 


RULE. 


Divide the given Number, by the integral Parts of the re- 
quired Decimal reduced to the ſame Denomination, and the 
Quotient is the Anſwer required. 


Suppoſe the foregoing Queſtion was to be reduced to the de- 
eimal Fraction of a Pound Sterling Seeing that 240 Pence is 


1 Pound, q Pence is equal to 272, which reduce as before di- 
reed, 


Zee 


4 
Mi 

if 
l 
N 
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See the Work, 


240)9.00(.0375 the Decimal required. 
72 
1800 
1680 


1200 
1200 


Example IV. 
Reduce 158. 6d. into the Decimal of a Pound Sterling. 


See the Work. 


S. 
20.) 15. 50.775 Facit. 
140 
150 
140 


100 
100 


But the Decimal anſwering any Number of Shillings, may 
more readily be found by halving the Shillings given; ſo that < 
of 15, is 7. and 1 remains, that is, 1 Shilling, to which ſuppoſe 
a Cypher annexed, makes 10, the Half thereof is 5, to wit, .75 
Then 6d. is , which reduced, is .025, to which adding 
757 gives 775, as above. | 


S. 
75 = 15 Shillings. 
o25 = 6 Pence. 


775 
Example 
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Example V. 


Reduce 32 Perches to the decimal Fraction of an Acre, 32 
Perches being 143» 


See the Work. 


160.)32.0(.2 Anſwer. 
32 0 


Example VI. 
Reduce 136 Perches, to the decimal FraQtion of an Acre, 


See the Wor k. 


160) 136.5085325 Anſwer, 
128 0 


8500 
800 


Theſe Examples being well confidered and underftood, are 
ſufficient to reduce any other Meaſures, &c. ſo we will conclude 
this Propoſition. 


PR O P. II. 


To find the Value of a decimal Fraction, in the known Parts 
of the Integer, as of Coin, Meaſure, c. to perform which ob- 
ſerve the following Rule: | 


RULE. 
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RULE. 


Multiply the Decimal given, by the Number of Parts of the 
next inferior Denomination, cutting off as many Figures from 
the Product as the given Decimal conſiſts of ; the Remainder, if 
any, multiplied by the next inferior Denomination, cutting off as 
before. Thus muſt you do until the given Decimal be brought 
into its loweſt Parts, and the Parts ſignified by the Decimal, 
will be thrown over the Separatrix. 


Example I. 


What is the Value of . 125 of a Pound Sterling. 
20 Shillings in a Pound. 
2.500 
12 Pence in a Shilling. 


— — 


6.000 
Anſwer 25s, 6d. 


Example II. 


What is the Value of .696875 of a Pound Sterling ? 
20. Shillings in a Pound, 


— 


13937 500 
fie 12 Pence in a Shilling, 


I1.250000 
4. 


Facit 196 117 _ 
1. ooo 


Example III. 


What is the Value of. 75 of and Acre ? 
4. Roods in an Acre. 


Facit 3.00 Roods. 


ExamPi* 
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Example IV. 


. What is the Value of . 6275 of an Acre? 
4. Roods in an Acre, 


2.5100 


De 40 Poles in a Rood. 
Facit © 2 204 
20.4000 remains leſs than a Pole, 
ſomething better than 3. 
Example V. 
What is the Value of . 98765 of an Acre? 
+, 
3.95050 
40 
A. R. P. 38. 02400 


Facit- 0 3 28 


Theſe Examples are ſo eaſy, that I hope it is needleſs to give 
any more in this Rule, ſince the above, being well underſtood, 
is ſufficient for our Purpoſe. It follows next to ſay ſomething of 
the Rule of Three in Decimals in this Place; but, as the Rule 
of Three, or the Single Golden Rule in whole Numbers, 
Vas ſufficiently explained before, I think it unneceſſary to intro- 

duce it, For, ſeeing the Rule of Three in Decimals, it 1s the 
ſame both in working and ſtating of the Queſtion, as in the 
Rule of Three before taught, (Reſpe& being had to the Rules 
in Decimals aforegoing) any Queſtion of the Golden Rule, 
though conſiſting of the moſt difficult fractional Parts, will be as 
eaſily ſolved, as if the Queſtion was compoſed of Integers only. 
I ſhall therefore omit it here, and proceed to the Square Root, 
for without a competent Knowledge therein, there is no ar- 
riving to Perfection in the Art of Surveying: And, as I am de- 
termined to ſpare no Pains in rendering this Treatiſe complete, 


I ſhall therefore recommend this neceſſary Rule to the Learner, 
and then conclude this Chapter. 


I Extrac- 


Extraction of the Square Root. 


Square is that which is contained under two equal Num- 
bers, and the Root thereof is one of them; ſo that 
the Way to know the Square Root of any Number, is to dif- 
cover or find out a leſſer Number, which being multiplied 
by, or into itſelf, ſhall produce the Number propounded. As for 
Example: Suppoſe 49 be a Number given to find the Root 
thereof, I ſay 7 is the Rom of it, becauſe 7 multiplied into itſelf, 
viz. 7 Times 7 is 49, the Number given ; therefore, the two 
equal Numbers that the Square 49 are comprehended under, 
are 7 and 7; and the Square Number , is contained under 3 
and 3, which plainly appears in the following great Square: 


3 


3 


The above Figure repreſents a great Square, containing 9 leſſer 
Squares, any one of which is the Root of the great Square, but 
how to diſcover this readily, in any Number, is what I intend to 
ſhew vou next. The Roots of all ſquare Numbers under 100, 
you have in the Multiplication Table : However, as it is proper 
for you to keep them in your Mind, obſerve the Table following : 


Roots 


©S 


„e eee 
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Roots - E 2 644-10 1'7 1859 

Squares | 1 | 4 | 9 N 49 | 64 | 81 

Here you ſee the Root of 9 is 3; the Root of 49 is 7, and fo 
of the Reſt, 

So far as 100 in whole Numbers, your Memory will aſſiſt you 
to find the Root; but if the Number propoſed, whoſe Root you 
ſeek, exceed 100, then put a Point over the firſt Figure on the 
Right-hand, which is the Place of Units, and ſo proceed to the 
Left-hand z miſs the ſecond Figure, and Point over the third; 
then miſſing the fourth, point over the fifth, and ſo on (if there 


be ever ſo many Figures in the given Number) to the End, point- 
ing every other Figure, as you ſee here: 


129876543 

And ſo many Points as there are, ſo many Figures your Root 
will conſiſt of, which is very material to remember : Then be- 
gin at the firſt Figure on your Left-hand that has a Point over 
it, which will always be the firſt or ſecond Figure, and find 
the Root thereof, and when you have found it, or the nigheſt 
leſs to it, (which you may do by the foregoing Table, or your 
own Memory) proceed by the following Directions: 


& The Root of your firſt Period you 

« Muſt place in 88 if you work true; 
« Whoſe Square from your ſaid Period then 
c You muſt ſubduct; and to th' Remain, 

« Another Period being brought, 

« You muſt divide, as here is taught, 

« By th' double of your Quote, but ſee 

« Your Units Place you do leave free; 

«© Which Place will be ſupply'd by th' Square 
« Of your next quoted Figure there: 

C Next multiply, ſubtract, and then 

“ Repeat your Work unto the End; 

* And if your Numbers be irrational, 

&« Add Pairs of Cyphers for a Decimal,” 


I 2 Note, 


66 G EO DA SIA Improved. 


Note, Irrational! Numbers, are all ſuch Squares whoſe Roots 
cannot be diſcovered by Art exactly, (neither in whole Numbers, 
nor FraQions) but ſomething will {till remain, there being no Pro- 


portion (as yet found) betwixt an irrational Number and its 
Root, 


Example. 
Let it be required to find the ſquare Root of 208849, 
See the Work. 


208349(45 
16 


85) 488 
425 


6349 


Having pointed it as in the Work, the Root will conſiſt of 
three Places. 


1. Scek the greateſt Root of your firſt Period, viz 20, which, 
by your Table you will find to be 4, which place in your Quo- 
tient, and the Square thereof, under the 20, your firſt Period, and 


- fubtraCt 16 from it, reits 4. This is your firſt Work, and is no 
more to be repeated, 


2. To the Remainder bring down your next Period 88, which 
makes 488 for a Dividend, as may be ſeen in the Work. 


3. Double your Quotient makes 8, then ſeek how oft 8 in 48, 
(reſerving the Units Place for the Square of your ſought Figure) 
and you will find it to be 5, which you mull place in the Quo- 
tient, and to the Right-hand of the Diviſor alſo, making it 


85, then multiply that 85 by 5, and the Product place under 
the new Dividend, as you may ſee. 


This 
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This Work is every Time to be repeated. 


8504884945 
425 


9070634907 
6349 


4. Subtract 425, from 488, reſts 63, to which bring down 


the third and laſt Period 49, then you will have 6349 for another 
new Dividend. 


5. Double the Quotient 45 = 9o for a new Diviſor. Then 
ſee how oft go, or 9 in 63, Anſwer 7 Times (till reſerving the 
Unit's Place in the Diviſor) which place in the Quotient, and 
alſo in the Unit's Place of the Diviſor, making it 907, then mul- 
tiplying 907 by 7, the Product 6340, place under the laſt Divi- 
dend, and ſeeing they are equal, and that nothing remains, by 


which it appears that the given Number was a Square rational 
Number, and its Root is 457, which ſee, 


)208849(457 
16 


85) 488 
425 


907)6349 
0349 


— äũöñU Uũ4e— — 


5 Aer this Manner the Square Root of any Number may be 
ound. 


But if the Number to be extracted has a Remainder, and the 


Root cannot be got exact; notwithſtanding, by adding Cyphers, 
you may come as near the Truth as you pleaſe. 


Example 
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Example II. 


Let it be required to extract the Square Root of 160, or, 
which is the ſame Thing, to find the Lenyth of one Side of a 


ſquare Acre. 
See the Wark. 


)160(12.64911 
I 


22) * bo 
44 


246)1600 
1476 


124.00 


Having pointed the given Number, and wrought as before di- 
rected, you find 12 for your neareſt-Root, and 16 to remain, to 
which you add two Cyphers, and find your next Figure to be 6, 
1 which you muſt cut or point off from the reſt, as a decimal 
FraQtion ; and by adding Pairs of Cyphers to each Remainder, 

| as below, you increaſe it to 5 Places, which is exact enough for 
any thing; for if Unity were divided into a hundred Thouſand 
equal Parts, this Root does not want 2 of thoſe Parts ; fince the 


Square of 12.04911, is 159-9999837921. 


2524) 12400(12.64911 
10096 


25289) 230400 
227601 


252981) 279900 
252981 
2529821) 2691900 
2529821 


remains 1 62079 VN 
us 
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Thus the ſquare Root of any mixt Number may be found, the 
fractional Part firſt reduced into even Places of Decimals, or ſup- 
plied by Cyphers, if need be; ſo if the ſquare Root of 40 (the Poles 
in a Rood of Land) were required to 3 Places of Decimals, the 
Work would ſtand as here, and the ſquare Root would be 6.324. 


)40.(6.324 
39 


12.3)400 
309 


1262) 3100 
2524 


12644)57600 
50576 


remains 7024 


Thus have I finiſhed my firit Chapter, wherein the Learner 
will find Arithmetic ſufficient to qualify him for ſurveying. And 
if any one be defirous of further Explanations in the foregoing 
Rules, let him conſult ſome Treatiſe adapted thereto, as Cocker, 
Hill, Fiſher, &c. and he wiil be more particularly informed 
therein ; for 15 Intention is to be as brief as poſſible, until I 


come to the Thing propoſed, namely, Surveying made com- 
pletely eaſy. 
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ON ATTY 


Containing ſo. much Geometry as Surveying requires. 


See Plate I. 
GEOMETRICAL DEFINITIONS. 


J. 
A boint is that which hath no Parts, as A, g. 1. 
II. 


A Line, is a Length without Breadth, not having any com- 
menſurable Thickneſs, as AB, fig. 1, and being generated from 
a Point, admits of only three V arieties, which follow. 


III. 


A right Line lieth evenly be ween its Extremes, and is the 
ſhorteſt Diſtance between two Points, as the Line AB, being 
ſhadowed by its Extremes; but if a Point be moved, or carried 
in an uniform Motion, and equally diſtanced from a certain Point, 
it is called a circular Line, as CD; but if it moves unevenly, to 
wit, ſome places higher, and others lower, ſo that the Extremes 
cannot ſhadow all the middle Parts thereof, it is then called a 
Curve, or compound Line. See fig. 1, 


IV. 


The Extremes, Limits, Terms, or Ends of a Line, are 
Points. 
V. 


A Superficies hath Length and Breadth only. 
VI, The 
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M. 
The Extremes of a plane Superficies; are right Lines. 
vn. 
An Angle is formed by the Inclination of two Lines, AB and 


AC, one towards another, meeting in a Point A, and forming 
the Angle A. fig. 2. | 
VIII. 


And that Point A, is called the angular Point. 
When a right Line AB, ſtandeth upon a right Line DC, mak- 
ing the Angles CAB and DAB on each tide equal, the Line AB 


ſo ſtanding, is perpendicular to the Line CD upon which it 
ſtandeth. fig. 3. 
X. 


Otherwiſe, if the Line AB, inclined to either Cor D, it 
would then form both an acute and an obtuſe Angle. 
XI. 
A Right-Angle contains 90. as DAB in the third Figure. 
XII. 
An Acute - Angle leſs than go, as CAB. fig. 4. 


XIII. 
And an Obtuſe-Angle, more, as DAB. fig. 4. 


| XIV. 
A plane Triangle, is a Figure comprehended under three 
right Lines, as ABC. fig. 5. 


XV; 


There are three Sorts or Kinds of plane Triangles, viz, An 
Iſoceles, a Scalenum, and an equilateral Triangle. See fig. 6, 7, 8. 


K XVI. 
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A Square, is a plane Figure, comprehended under four equal 
Right-lines, containing four Right- angles, as ABCD. fig 9. 


XVII. 


A Rect-angle, is vulgarly called an oblong, or long Square, 
whoſe oppoſite Sides are equal and parallel, but longer than it is 
broad, containing four Right-angles, See fig. 10. 


XVIII. 


A Rhombus, is a Square out of Form, whoſe Sides are equal 
and parallel, containing no Right Angle. See fig. 11. 


XIX. 


A Rhomboides, is a Rect-angle out of Form, whofe oppoſite 
Sides are equal and parallel, but longer than it is broad, contain- 
ing no Right-angle. See fig. 12. 


XX. 
All other four-fided Figures, are called Trapeziums. fig. 13, 


XXI. 


A Diagonal Line, is a Right-line drawn from or between the 
oppoſite Angles in all quadrangle Figures, as the Line I. G. 


fig. 28. 
XXII, 


Multangular, multilateral, and polygonical Figures, are ſuch as 
are comprehended under many Lines. fig. 14. 


A Circle, is a plain Figure comprehended under one Line, 


called a Periphery, or Circumference, into which all Right-lines 
drawn from a Point within the Circle, are equal. fig. 15. 


XXIII. 
And that Point is called the Centre of the Circle, as A, fig. 15. 


XX V+ 
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XXIV. 


The Diameter of a Circle, is a Right-line paſſing through the 
Centre, and terminated on both Sides by the Periphery, as CB 


fig. 15. 
XXV, 


A Semi-circle, is that Part of Circle that is comprehended 
under the Diameter, as CFB. fig. 15. 


XXVI. 


A Quadrant is the fourth Part of a Circle, or 90 Degrees, as 
CF A. fg . 15. y P f 


XXVII. 


An Arch of a Circle, is any Part of the Periphery, as EB in 
the ſame Figure, 


Geometrical Problems. 


PROBLEM I, 


] O biſe& a given Line into two equal Parts. 


Example. 


Suppoſe the given Line be AB, fig. 16, it is required to biſect 
the ſame. 


Open the Compaſſes, or Dividers, to any thing more than 
half the given Line, and then with one Leg or Foot in the Point 
B, deſcribe the Arch De, above the Line AB, and alſo below 
it; then ſhift your Dividers, and, with one Leg in the Point A, 
deſcribe two Arches with the ſame Extent as before, that wy 

2 croſs 
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croſs or interſect the two former Arches in the Points F and C, 
from which draw a Line, and it will biſe& the Line AB in the 
Middle thereof. #7. 16. 


P ROB, IL. 
To erect a Perpendicular at the End of a given Line. 


Example. 


Let DC, fi. 17, be the Line, and at the Point C, it is re- 
quired to erect the Perpendicular CB. 


Open the Compaſſes to any ordinary Extent, and ſetting one 
Foot in the Point C, let the other fall at Pleaſure (its not material 
where) above the ſaid Line DC, as at the Point o; then, without 
altering the Extent of the Compafſes, one Foot being in the 
Point o, deſcribe the Arch LL, and alſo an other Arch that will 
croſs the Line DC in I; point the Interſection, then lay a Ruler 
to the Point I and o, and draw the pricked Line IG. Laſtly, 
from the Point C, through the Interſection G, draw the Line 
CGB, which will be perpendicular to the Line DC. 


P R O B. III. 
To erect a Perpendicular at a Point in a given Line. 


Example. 


The Line given is AB, fig. 18. and at the Point F, it is re- 
quired to erect a Line which hall be perpendicular to AB. 


Open the Compaſſes to any convenient Width, ſetting ane 
Foot in the given Point F, with the other make a Mark in the 
Line AB, as at EE, then take up your Compaſſes and open them 
ſomething wider than before, fixing one Foot in either of theſe - 
Points E, deſcribe an Arch above ras, Tas ; then remove your Com- 
paſſes to the other Point with the ſame Extent, and deſcribe an 
Arch that ſhall interſect the former Arch, through the Point of 
Interſection and the given Point E, draw a Line, and it will be 
perpendicular to the given Line AB. 


PR OB. 
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RO). . 


To let fall a Perpendicular from a Point that is not in a given 
Line. 


Example. 


The given Line is AB, fig. 19, and the Point is at C, from 


which it is required to let fall the Line C, that ſhall be perpen- 
dicular to AB. 


In the given Poiat C, ſet one Foot of the Compaſſes, and 
with the other Foot deſcribe an Arch that ſhall croſs the Line 
AB, in the Point and e, and, by the firſt Problem, biſeCt the 


Diſtance between c and e, through which Point of Biſection, 


and the Point c, draw a Line, and it will be perpendicular to 
the given Line AB. 


PR QB: V. 


To draw a Line parallel to a given Line, through a Point 
given. 


Example. 


AB, fig. 20, is the given Line, and it is required to draw the 


Line CD, through the Point E, that ſhall be parallel to the 
Line AB. | 


From any Part of the Line AB, (ſuppoſe at F) take the Diſ- 
tance in the Compaſles between F and B, then ſetting one Foot 
in the Point E, with the Diſtance FB, deſcribe the Arch GG; 
then take in your Compaſſes the Diſtance between F and E, and 
{ctting one Foot in the Point B, croſs the Arch GG, in the Point 
i, through which, and the Point E, draw the Line CD, and it 
will be parallel to AB. 


N. B. There are ſeveral other Ways to draw parallel Lines, 
but none ſo correct as the above. | 


The foregoing Problems come in continual Uſe and Practice in 
any thing that relates to. planning, and therefore * to be 
ready to, and well underſtood by, every Learner, ſince very 


little can be performed in the following emblematical Schemes, 
without having Recourſe to one or more of theſe five preceding. 


PR OB. 


cb 
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P R O B. VI. 


To make a Triangle of three given Lines, provided any two 
taken together be greater than the third. 22 Euclid, Book I. 


Suppoſe the given Lines were 6, 7, and 8. See fig. 21. 


ExPLANATION. 


To conſtruct this, or any triangular Figure (when three Sides 
are given) you muſt firft draw a Line with Scale and Compaſſes 
Parallel to your Breaft, and lay thereon one of your given 
Lines, as from A to B. 


Secondly, Take in your Compaſſes another given Side, and 
fixing one Foot in A, deſcribe an Arch above the Line; then 
remove your Compaſſes to the Point B, with the Extent of the 


third given Line, deſcribe an Arch that ſhall interſect the former 
in the Point C. And, | 


Laſtly, Draw Lines from A to C, and from B. to C. fo ſhall 
you have the Triangle conſtructed, | 


7 RROD Vib 
To make a Geometrical Square. 


Suppoſe AB, fig. 22, be a Line given, and it is required to 
eonſtruct a Square whoſe Side ſhall be equal to the Line AB, 


ConSTRUCTION. 


Firſt, Draw a Line equal to the given Line, as from A to 
B; at the Point B, by Prob. II. we the Perpendicular BC, 
making BC equal to AB; then with one Foot of your Com- 
paſſes in A, with the Diſtance AB, deſcribe the Arch D. Se- 
condly, with the ſame Extent in your Compaſſes as before, and 
ene Foot in C, deſcribe an Arch that ſhall interſet the former 


Arch in the Point D. And laftly, draw Lines from the Point 


D, to A and C, and the Square is compleated, 


PROB. 
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P R OB. VIII. 
To make a Rect- angle, or Long · ſquare. 


This Problem is not much unlike the former; admit then, 


that two Lines be given, viz. 3 and 6, and it be required to 
make a Rect- angle of them. 


CONSTRUCTION. 


Firſt, Lay down the longeſt Line, to wit, 6, and at the end 
thereof, viz, B, erect the perpendicular Line BC, by Prob. II. 
equal to 3 (your ſhorteſt Line) then placing one Foot of your 
Compaſles in C, with the Diſtance AB, or 6, deſcribe an Arch, 
then remove your Dividers, and placing one Foot in A, with 
the Diſtance BC, or 3, deſcribe another Arch that ſhall interſect 
the former in the Point D. And laſtly, draw Lines from D to 
A and C, which forms the Rect-angle ABCD. 


PROB. IX, 


To conſtruct or make a Rhombus, or an equilateral Paral- 
lelogram. 


Example. 


Let it be required to make a Rhombus whoſe Sides ſhall be 
equal to the Line AB. fig. 24. 


ConsTRUCTION. 


Firſt, make an Angle at A or B (by Def. 7, fig. 2.) it is not 
material how ſmall or great the Angle 1s; and make the Line BC, 
equal to AB, then placing one Foot of your Compaſſes in C, 
with the Diſtance CB, deſcribe an Arch, and with the ſame Ex- 
tent place one Foot of the Compaſſes in the Point A, deſcribe 
another Arch that ſhall interſe& the former Arch in the Point 
D, and draw Lines from D. to A, and it is done. 


P R O B. X. 


To make a Rhomboides, or a Rect- angle out of Form. The 


Conſtruction of this Figure, differs but little from Problem 
the IXth. 


Let then the Lines AB, and CD, fr. 25, be given to con- 
ſtitute a Rhomboides. ; * 04 


Con- 
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Firſt lay down AB, and at the End thereof make an obtuſe 


Angle at Pleaſure, by drawing a Line = DC, then proceed a: 
you were directed in Problem VIII. 


To conſtruct a quadrilateral Figure, containing one obtuſe; 
one acute, and two right Angles, three Lines only being given, 


viz, the Baſe and the two Perpendiculars, which contain the 


Right-angles, 
Example. 


Let the Lines given he 2, 3, and 4, fig. 26, and it be required, 
with them, to conſtruct a quadrilateral, or four - ſided Fizue, 
together with a fourth unknown Line. 


ConsTRUCTION. 


Let the Line AB be laid down equal to the given Line 4, and 
at the Points A and B, ere the Perpendiculars AD and BC, by 
the ſecond Problem, making AD equal to the Line 2, and BC 
equal to 3; and laſtly draw a Line from D to C, and it is done. 


P R O B. XII. 
To conſtruct a Trapezium two different Ways. 


Firſt, with four given Lines, viz. 3, 4, 5, 6, the Sides of 
the Trapezium. 


Secondly, with three given Lines, viz. the Diagonal and the 
two Perpendiculars. 


The firſt Way. 


Let it be required to make a Trapezium of the four following 
Lines, fig 27. 
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ConsTRUCTION. 


Firſt, lay down any one of the Lines from A to B, ſuppoſe 
the Line 6, then, at the Point B, make an acute Angle at Plea- 
ſure, by drawing the Line BL, equal to the Line 5; then plac- 
ing one Foot of your Compaſſes in the Point L, with the Dif- 
tance of the Line 4, deſcribe the Arch un; take up your Com- 
paſſes and place one Foot in the Point A, with the Diſtance of 
the Line 3, deſcribe another Arch that ſhall interſect the former 


in the Point O; draw the Lines AQ, and LO, and it complcats 
the Trapezium AB LO. 


Note, A Trapezium made after, or by this Method, may be 


variouſly or differently repreſented, provided the Angles are not 
given. 


By the foregving Method of conſtructing or planning 4 Tra- 
8 the Learner (if he chuſes to make Experiments) will 
nd, that not only the Form thereof will each Time change, 
but the Area differ alſo; though, notwithſtanding, ſome modern 


Authors are pleaſed to affirm that the Area would be unalterably 
the ſame, 


However probable this Aſertion may appear to ſome, I will 
not pretend to ſay, but ſhall beg Leave to obſerve what is univer- 
ſally granted, viz. any geometrical Square is allowed to be more 
ſpacious than a Rhombus conſtructed upon the ſame Baſe ; and 
differs therefrom more or lefs, according as the Angles in a Rhom- 
bus are more or leſs acute or obtuſe. Hence it follows, that the 
remoter the ſeveral Angles (in any quadrilateral Figure) are from 
go Degrees, the Areas of all ſuch decreaſe more and more; and 
the nearer each Angle in a Trapezium is to a right one, the 
greater the Area thereof; therefore the Area of all ſuch Figures 


increaſeth or decreaſeth, according as the Anglcs are therein 
more or leſs acute, Q, E, D. | 


But to prevent all ſuch Conſequences, the Dimenſions of a 
Trapezium muſt be particularly taken, and entered as follows : 


L Metbod 
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Met had the Second. 
Placed in Figures thus: See fig. 28. 


At o— o no Breadth. 
4 2 Left- band. 
, 4 Right- hand. 
9 —— o no Breadth. 


In Words thus: 


Firſt, At the Beginning, that is no Length, it is no Breadth. 
Secondly, at 4, it is 2 on the Left hand. Thirdly, at 6, (that 
is upon the Diagonal) it is 4 to the Right-hand. And * at 
9, it is nothing, to wit, no Breadth. From theſe Dimenſions, 
a Trapezium may be conſtructed with Expedition and Correct- 
neſs, without regarding the Angles, which mult be conſidered 
in the firſt Method, otherwiſe the Reſult will admit of unlimited 
Variety. 

CoNnSTRUCTION. 

Firſt, At Pleaſure draw a Line with your Compaſſes, and lay 

thercon your Diagonal IG == g. 


Secondly, At 4, or n, (your Diagonal being perpendicular to 
your Breall, or how you will, upon the Left hund Side lay down 
the Perpendicularn E — 2; and at 6, or n, lay down the Per- 
pendicular 4 == m P, to the Right-hand. 


Laftly, join the Points IE, EG, GP, and PI, together, and 


it is done, 


Note, The above Dimenſions are more briefly entered, 


; 3 12 EB 

1 4 —2 . and. 

Thus: 6 ———4 R. Hand. 
9 O 


This Method ſaves much trouble in Writing, though as fully 


expreſſed. | 
Thus 


— ͤ — 


— 
42 


— 
— — -* 


% 
* 
e — 
Ws 


A 


4 
* 
# % 


| 
| 
| 
| 
| 
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Thus have I given my Reader a Deſeription of ſuch right- 
lined geometrical Figures as are neceſſary to be underſtood, be- 
fore he can (with any Grounds of Certainty) enter the Fields, in 
order to practiſe which, I propoſe ſhall be the Subject of the 
ſucceeding Chapter; but, in the mean Time, muſt intreat the 
Learner to advance no farther herein, until he be expert and 
ready in conſtructing all the foregoing Problems; otherways his 
Hopes of becoming a compleat Meaſurer will moſt certainly be 
fruſtrated, ſeeing he learns by Halves, and therefore can have 
but an imperfect Idea, or a confuſed Notion thereof; for, as in 
common Arithmetic, ſo in all the Branches of the Mathematics, 
comparatively ſpeaking, for whoever is a Stranger to Multipli- 


cation, of courſe muſt be a Stranger to the next ſucceeding Rule 
(Diviſion) alſo, 


I hope the above Hint will have the defired Effect upon all thoſe 
that would reap any Benefit from this Book, 


L 2 CHAP. 


- * — — = 


82 G EO DÆ SIA Improved, 
REC CEDRIC 


CH AF. I. 


Containing the Nature of long and ſuperficial Meaſure, 
ihe Chain deſcribed; with uſeſul Directions and 
Cautions to young Practitioners in the Fields, &c. 


SECTION: 
Of ME ASUR E. 
ND firſt of Zong- Meaſure, which is either Inches, Feet, 


Yards, Perches, or Chains, &c, A f able of what is ne- 
ceſſary you have in the Introduction. But as Land is general!y 
meaſured by Chains, I ſhall chiefly inſiſt upon, and recommend 
that Inſtrument, it being not only moſt in Uſe among Surveyors, 
but allo the very beſt for tuch hike Purpoſes ; though there are 
ſeveral Sorts of Wheels, or Machines, lately conſtructed to 
meaſure Land, as weil as Diſtances: However correct thoſe 
Wheels may ſeem to the Gentlemen that encourage them (with 
regard to Surveying) I wil: not pretend to ſay, but ſhall appeal 
firſt to any Farmer in Great- Britgin, whether it is poſſible for 
ſuch Wheels, in meaſuring plow'd Land wherein the Ridges are 
very high, and Furiows deep, (ſuch as I have often met with in 
low and wet Lands) to aſcertain the true Length and Breadth 
thereof, excluſive of the Errors that will unavoidably occur 
when the Bounds are jrreguiar, I dare affirm, that any ſuch 
Machine, in ſome uneven 8 would meaſure a Field to 13 
or 14 Acres, that is no more than 10. I'll grant you, that the 
wealuring Wheel is exceeding ready, and indifierently exact in 
meaſuring Roads bat are horizontal (though ſuch ate not often 
met with) to which Purpoſe alone it is preperly adapted; wherein 
if u would (as moſt certainly it does) make ſome Lines longer 
(by 1caton ut the Earth's uneven Surface) than others, the Con- 
ſequence 


A 
- 
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ſequence is trifling in Compariſon to what a Tenant muſt ſuffer 


who pays a great Rent for Land (the Wheel meaſured to kim) 
which he hath not. 


There are ſeveral Sorts of Chains, as a four Pole, a two Pole, 
and a one Pole Chain, Cc. but that which I would recommend 
as the moſt expeditions, is the four Pole Chain; it is univerſal} 
allowed to be preferable te all others, being degimally divided 
into 100 Links, but the Length of the Link differs according 
to the eſtabliſhed Meaſure of the ſeveral reſpective Counties 
whercin it is uſed: For inſtance, in England the Statute Chain 
{commonly called Gunter's) contains 22 Yards, divided into 
100 Links, each Link 7 22, Inches; and though this Chain is 
by Law eſtabliſhed the Standard for Engliſh Meaſurement, not- 
withſtanding, there are other four Pole Chains adapted reſpective- 
iy to te cuſtomary Meaſure of ſeveral Counties therein, to wit, 
in Cheſhire the Chain is 32 Yards divided into 100 Links. In 
ſome Parts of England the Chain is 24 Yards; and in other 
Parts the Chain is 28 Yards, each divided into 100 Links; and 
though the above Chains all differ in Length, the Reſult of their 
reſpective Dimenſi-n-, is commonly reduced to the Statute- 
Meaſure of Great- Britain, when the Dimenſions are therein 


taken, namely, 5 + Yards, one Pole or Perch; four Poles one 
Chain, as above. 


Huw CHAINS are marked, 


Chains are differently divided by Marks for the more ready 
reckoning the Links thereof; ſome are marked with Braſs Rings, 
others with ſmall Plates of Braſs, at 10, 20, 30, 45, and 50 
Links; the. Middle of the Chain, the other Halt, or Part of the 
Chain, is marked in like Manner, ſo that either End may go 
firſt. Some are marked at 25, Cc, Cc. | 


Planometry, 
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Planometry, or Superficial Meaſure. 


Y the Definition of a Superficies, it appears to have Length 

and Breadth only, without any commenſurable Thicknels ; 
and therefore, to find the Area of all ſuperficial Spaces (whether 
comprehended under curved, circular, or right-lined Extremes 
or Boundaries) is the Point in Queſtion. And, in order to 
effect this, though the Space or Superficies be ever ſo irregular, 
it muſt be reduced to a Number of ſmall Squares (according to 
the Tenor of the Caſe) as a ſquare Foot, Pole or Chain, tc. 
and the Contents of all ſuch Superficies are known when the 
Number of the Squares it containeth are diſcovered, 


As for Example : Suppoſe ABCD was a ſquare Piece of Land, 
and the Side AB thereof, was 4 Poles, or 1 Chain; I fay that 
Piece of Land contains 16 ſquare Perches, as appears in the fol- 
lowing Figure, _ ſmall Square being one Perch or Pole, that 
is, having a Pole or Perch for its Length, and alſo for its Breadth. 


D 9 : 1 8 C 


ALE Iii B 


Now Land, with regard to the general or common Meaſure, 
is ſurveyed and returned in Acres, Roods and Poles, or Perches. 
An Acre contains 160 ſquare Perches, ſuch as the above little 
Squares, and therefore it is not material in what Form the Acre 
lies, provided it contains juſt 160 Perches, as in a rect- angular 


Paral- 
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Parallelogram, 16 Perches long, and 10 broad, contains an 


Acre; alſo 20 long and 8 bioad, and 40 long, and 4 broad, . 


contain an Acre; by which it appears, that having the Length 
of any Field, you may readily find the Breadth for an Acre, or 
any other Quantity, thus: Divide the given Quantity of Land, 
by the Length of the Field, and the Quotient will be the true 
Breadth for ſuch a Quantity, 


Example. 


Suppoſe it were required to find the Breadth of an Acre, or 
any other Quantity, in a Field whoſe Length is 13 Chains, 56. 
Links; the Anſwer would be nearly 74 Links. See the Table, 


Chap. VIII. Part 1/7. 
4 / . 


Of ME ASURE. 


Hing introduced the Chain, I ſhall, in this Place, give ſome 
neceſſary Directions how to uſe it in meaſuring Lines. 


Let the Chain- Leader be provided with ten ſmall Arrows about 
a Foot long ; though ten ſmall Wire Pins (made ſharp at one 
End, to enter the Ground readilv, and a Nooſe at the other 
End, to which a (ſmall Piece of red Cloth ſhould be faſtened. 
that it may thereby be more eaſily found in Graſs, &c.) would 
be much better in many Reſpects: Let them be ten Inches long, 
and let him that follows the Chain, ſee that the Leader always 
puts down his Arrow perpendicular, and in a direct Line with 
the Object he is going to, or bound for, which he may do by 
making him, at the End of every Chain (before he puts down 
the Arrow) cover or intercept the Mark he is going to; for if he 
ſwerves from a right Line, it will makes the Diftance longer than 


it really is, a right Line being the ſhorteſt Diſtance between two 
Points, 


The Chain-Leader, and Follower cannot be two careful in 
reckoning their Arrows to each other at the End of every Line, 
and every Change; that is to ſay, the Meaſurer, or Chain- 
Follower, muſt count ten Arrows to the Leader at the End of 
every Change; but if any ſhould be miſſing, it is impoſſible to 
know who loſt it, and therefore they muſt not only go back and 


find 


= — 5 
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find the loſt Arrow or Arrows, but alſo meaſure the ſame Line 
over again, 


Mr. John Love, in his Treatiſe, very juſtly obſerves the dan- 
gerous Conſequence of ſuch Miſtakes, thus: “Be ſure that they 
« who carry the Chain, miſtake not a Chain either over or 
under, for if they ſhould, the Error would be very conſi- 
„ derable; as ſuppoſe you were to meaſure a Field that you 


« you knew to be exactly ſquare (though ſuch is ſeldom met with} 
6 and therefore need meaſure but one Side of it; if the Chain- 


Carriers ſhould miſtake but one Chain, and tell you the Side 
« was but 9 Chains, when it was really 10, you would make 
« of the Field but 8 Acres and 16 Perches, when it ſhould be 
« 10 Acres juſt; And if in fo ſmall a Line ſo great an Error 
does ariſe, what may be in a greater you may eaſily imagine.” 
But to prevent all ſuch Miſtakes, let him that leads the Chain, 
take all the Arrows in his Left-hand, and the Chain upon the 
two firſt Fingers of his Right-hand ; then let him take one of the 
Arrows into his Right-hand with the Chain, and proceed to the 
Place directed; and at the End of the Chain let him ftick the 
Arrow down he held in his Righi-hand, and take another out 
of his Left hand; thus proceed until all the Arrows are done; 
then the Meaſurer, or Chain-Follower muſt carefully count the 
Arrows to the Leader, and if the Line be any longet, proceed 
as above directed, always remembeting the Changes you have 
in each Line, and at every Change count the Arrows, as above 


directed. If it be Roads you meaſure, nate, that 80 Statute 
Chains, make 1 Mile. 


8 © CT. UL 
Directions and Cautions to Chain- Followers, and young Practitioner: 
: in tbe Fields . 


FIRST. Upon the Chain-Follower depends all the Care of 

meaſuring, remarking, and noting down Dimenſions, Cc. 
c. and therefore it abſolutely behoves every one that would be a 
Surveyor, to be not only particularly careful in his Entries, and 
correct in his Dimenſions, but alſo very circumſpeR in his Ob- 
lervations, with regard to the Situation of Buildings, Timber; 


Water- 


n GG. nts; Bn 
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Water-ponds, Brooks and Dingles, whereby he may draw a 
perfect Plan from the Field- Notes, if required, when in his 
Chamber : And that all ſeeming Difficulties herein may be re- 
moved, I have recommended, in the follewing Chapter, ſuch a 


familiar, eaſy Method, as doubtleſs the weakeſt Capacity may 
immediately comprehend, 


Secondly, When the young Practitioner enters the Field or 
Incloſure that he intends to meaſure, let him carefully obſerve 
thoſe Hedges or Fences that are next, if they are ſtrait, curved, 
or circular, and proceed as directed in the fifth Chapter ; always 
remembering to leave a Mark, at the Beginning, in the Fence or 
Hedge, that will appear, if required, at a ſufficient Diftance : 
Direct your Chain-Leader to obſerve the Motion of your Left- 
hand, which is to guide him in a right Line, to the Place bound 
for, by moving your Hand to the Right or Left, according as he 
is wide of the Mark you are going to; and- when you have got 
him in a right Line, that is, directly between you and the Mark, 
ſtoop down inſtantly and take up the Arrow that your Foreman 
or Leader put down, with the ſame Hand that you hold the 
Chain in, laying hold of the Arrow cloſe to the Ground; and let 

the Chain · Leader ſtick down an Arrow at the ſame Time that you 
take up your's, with the Chain at full Stretch: Obſerve (when 
you direct your Leader, or Chainman, to keep in a right Line 
with your Mark) to place your Eye and Chain-Hand directly 
over the Arrow that ſticks in the Ground; and as ſoon as he has 
put his Arrow down, let him fix his Eye upon the Mark he is 
* to as he moves forward, which will ſave you a vaſt deal of 

rouble in keeping him ſtraight; for it is not very poſſible for 
him to ſwyerve from a right Line, provided he keeps the Mark in 
View as he moves forward. In hilly Ground, if the Meaſurer 
loſes Sight of the Mark he is to go to, he muſt ſtand over 
his Arrow, and the Leader muſt turn and move himſelf till 


” gets the Meaſurer between him and the Mark departed 
rom. 


Thirdly, At your Peril never attempt to draw or form a Ba- 
lancing-Line, upon any Conſideration whatſoever ; for it is moſt 
certainly attended with notorious Errors, notwithſtanding ſuch 
random Work, for Ages paſt, has been too much practiſed ; 


which affords us one Reaſon for the general Diſcord amongſt 
old Practitioners. 


M Note, 
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Note, A Balancing-Line is either real or imaginary, to wit, 
real in the Chamber, and imaginary in the Fields; in each Caſe, 
this Line is inſtituted by the Practitioner to avoid Trouble, and 


conſequently Accuracy alſo, See the Explanation thercef in the 
laſt Article of this Chapter. 


Fourthly, Obſerve (in the Boundaries of the Eſtate you are 
to meaſure and map) the Hedges and Ditches, that is, to whom 
they belong : And here note, that if the Ditch is between the 
Field you muſt meaſure and the Hedge, that Ditch belongs to 
the neighbouring Gentleman's Land, and therefore you muſt 
allow 4 Feet, or 6 Links, from the quick Roots in the Hedge, 
that is to ſay, you muſt not meaſure within 6 Links off the 
Hedge; but if the Hedge is between the Field you are mea- 
ſuring and the Ditch, then it muſt be meaſured therewith. The 
Allowances for Ditches differ in many Countries, viz. ſome 
allow but 3, ſome 4, ſome 5, and ſome 6 Feet; however, I 
think 4 Feet ſufficient, (except where Lands are joined by 
Commonings) for which ſee the Directions at the End of the 
Chapter. And as for the Hedges and Ditches within the 
Eſtate, meaſure the Ditch to one Field, and the Hedge to the 
other, when you are to map. 


Fiftkly, Let all the Off-ſets you take up, be as near the Fence, 
and as ſmall or narrow, as poſſible; and when (or before) you 
begin to take up an Off-ſet, remember always to look along the 
Fence or Hedge that it lies up to, and remark where abouts 
in the Fence your firſt Perpendicular ſhould riſe to; and when 
you have taken the ſame, ſtand at the End thereof, and look 
again along the Fence where the ſecond ſhould riſe to; and in 
this Manner you muſt do at the End of every one that you 
erect. Be careful that you take your Perpendiculars ſo, that if 
a right Line was drawn from the End of any one, to the next, 
that Line would neither include the Neighbour's Ground, nor 
exclude any Part of that you are about to meaſure, 


Sixthly, See that you don't go with your Chain into the Fields 
to meaſure, without a Staff about 5 Feet 4 Inches long, made 
{harp at one End to enter the Ground readily ; and a ſmall round 
Braſs Plate, or Wood, between 5 and 6 Inches Diameter, 
fixt on the Top thereof with a Screw, or how you will, If 


the 
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the Head of your Staff be Braſs, let there be put thereon 4 ſmall 
Studs at the End of the Diameters: So that if two Lines were 
drawn from the oppoſite Stud or Points, they would paſs through 
the Centre of the Plate, and croſs each other at right Angles. 
But if the Head thereof be Wood, two Saw-nicks, a quarter 


of an Inch deep in the Board, at right Angles, will anſwer the 
ſame End. 


The Uſe of the above Staff, is as follows: When chaining in 
the Field, if you have Occaſion to raiſe a Perpendicular to any 
aligned Point or Corner, your y can inform you if you are 
near the Place it ſhould be; then ſtick down your Staff perpendi- 
cularly, that is, upright, and fixing one of the Lines that are 
thereon, directly over your Chain, and parallel thereto, as it lies on 
the Ground ; apply your Eye to the End of the other Line (on 
the Staff-head) and looking along the ſame, if you perceive the 
aligned Point in a direct Line with that which you look along, 

ou have found the Place; but if the Mark lies to the Left or 
Rioht, you muſt remove your Staff, and place it accordingly, 


Having explained the Chain, and Croſs-Staff, it follows next to 
ſay ſomething of the Field- Book, 


. 
Of the FIELD-BOOK, and Directions in the Fields, Cc. 


Hing now particularly deſcribed the Chain, Meaſuring- pins, 
Croſs ſtaff, &c. I propoſe here to ſhew how to prepare the 
Field-Book, and alſo the Method of entering the Field Notes 
or Dimenſions, with all imaginable Exactneſs, by a Pen, and 
not with black or red Pencils, left the fame ſhould be effaced 
by the rubbing of the Leaves, which often happens, 


Firſt, Of the Fitld- Book, 


1. Let your Field-Book reſemble that of a common Pocket- 
one, with a Claſp on one Side of the Cover; which, when you 
have made an Entry, being placed between the Leaves, the Book 
may be returned to the Pocket, without Obliteration. 


M 2 2. Each 
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2. Each Page therein muſt be divided into two equal Parts 
or Columns, by a black Line; and if you are to map the Field 
which you are about to meaſure, let the firſt Column in each 
Page, have wrote on the Top thereof, the Field's Name ; un- 
der which the Dimenſions of the lame muſt be inſerted, as 
| Hereafter : The Right-hand Column muſt be reſerved to contain 

neceſſary Remarks, which frequently occur, ſuch as Timber, 
Ponds, Pits, Plantations, Buildings, Gates, and Styles; toge- 
ther with the Bearing of remote Objects remarkable, as Steeples, 
Windmills, Towns, Cities, Sc. which being properly repre- 
ſented (if Room permit) in a Map, will be an additional Em- 
belliſhment thereto. But if the Land which you are about to 
meaſure, is not to be mapped, then there will be no Neceſſity 


for appropriating the Right-hand Column to any ſuch Remarks, 


ORsStRVATIONS, 


1. Remember to expreſs therein the Owner's Name, ci of 
the Eſtate that you are to ſurvey, thus : 


Dimenſions of an Eftate (Demeſne or Manor, &c.) in the 
Pariſh of „ In the County of belonging to C 
D » Eſq; and now held by — Here mention 
the Tenant or Tenants Names, if more than one; and where 
you begin, enter the Tenant's Name above your Dimenſions ; 
do ſo in each diſtinct Tenement, 


2. The Reader will find the Form of this Book claims the 
Preference to all others uſed in this Science; as it is not only 
plain and conciſe, but abſolutely compleat alſo, and is intirely 
new to any thing of the Kind ever attempted before, However, 
Jam not inſenſible, that there are ſcarcely three Surveyors in the 
Kingdom that have exactly the ſame Method of entering their 
Field Notes: Some that I have ſeen were not only intricate, but 
confuſed alſo; whilſt others were both numerous, tedious, and 
full of writing, which induces me to recommend to Practice, 
the Uſe of the following Form, as it is peculiarly adapted to Di- 
menſions taken by the Chain, | 


The 
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The FORM ofa FIELD-BO OK. 


John Ancker's holding 
Dairy- Field. 
South Off-ſet, Sc. 


At O—— — 808 
3-67 17 
4 90 1.62 
7-84 | 74 


Eaſt Off-ſat, &c. 


Note, This Method of enter- 
tering Dimenſions, ſhall be more 
fully explained in a praper 


REMARKS. 
A Pond of Water.on 6 Chains, 
Right-hand Perpendicular, 
15 Timber Trees on South 
Side Dairy- Field, equal Diſ- 


tance, 
Thus expreſſed, 15 T. T. eq. D. 


Note, If you would diſtin- 
guiſh the Timber, you may 
obſerve the following Charae- 
ters, VIZ. 


a — Aſh, A, large Aſh. 
o — ſmall Oak: O, large ditto. 
— poplar, Ee. 


Place. | 

A few Days Practice in the 

Fields will render ſuch Remarks 
both familiar and eaſy. 


More Directions to young Practitioners in the Fields. 


Firſt. In meaſuring by the Chain only, or taking exactly the 
Dimenſions of any Field, or encloſed Piece of Ground, it is 
moſt methodical to begin at ſome remarkable Place, viz. Houſe, 
Gate, Style, Tree, Sc. and for want of ſuch, fix a Mark at 
your ſtarting Place, as directed in the firſt Section of this Chap- 
ter; and from thence proceed orderly according to the Situation 
of the Field, viz. If a four-fided irregular Field, firſt ſtraighten 
the Boundaries thereof, by taking up the Off-ſets, as hereafter 
taught; and the Body of the Field you may take up in a Trape- 
zium, or Rect-angle, whichever ſeems convenient. 


Secondly, It is not material in meaſuring with the Chain, 
whether you go to the Right-hand or Left, that is to ſay, with 
or againſt the Sun. 


Thirdly⸗ 
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Thirdly, It will not be amiſs for the young Tyro 7 he is 
perfect in Field Practice) at his Entranee into the Field, to 
obſerve, if poſſible, its Form, and with a Pen or Pencil draw 
(at Adventure) a Figure that may ſomewhat reſemble the ſame, 
which will enable him to plan, when in his Chamber, the 
Dimenſions thereof with leſs Heſitation : But when he is ready 


in the practical Part of Surveying, ſuch Delineations will be 
UNNECENATY, 


Fourthly, When you are accidentally obſtructed in meaſuring 
any Line by the Interpoſition of Pits, Ponds, or any thing elſe, 
you may, at the Brink of the Pond, or Pit, ſtretch the Chain 
to the Right or Left (which ever is moſt convenient) at right 
Angles to the Line you are meaſuring ; and at the End of that 
Chain, &c. you may proceed parallel to your firſt Line, until 
you are paſt the Pond ; then one Chain, &c. at right Angles, on 


the Side the Pond lies, will bring you in a Direction with your 
rſt Line. 


Fifthly, When the Field contains. a great Number of Sides 
and Angles, and being bounded on one Side by a Brook, or 
River, your firſt Care muſt be to ſtreighten the Hedges, Brook, 


&c. as directed in Chapter VI and VII, then meaſure the Body 
of the Field as therein directed. 


Note, In mapping old Brooks, which generally have num- 
berleſs Turnings, and curved Windings, it is extremely difficult 
(I might have ſaid impoſſible) to expreſs the ſame when taken 
from a ſmall Scale; notwithſtanding, you muſt, in taking the 
Dimenſions thereof, always be verv particular (ſee Example II. 
Chap. VII.) howſoever all Brooks, and whatever Branches of 
Rivers which you meet with in your Survey, ſhould be ex- 
preſſed, and particularly where they run into the main River, 


provided the Eſtate you are meaſuring conjoins, or is ſituated 
near the ſame. | 


Sixthly, If you chuſe, you may remark in your Map (pro- 
vided the Size of your Vellum will admit thereof) all contiguous 
Edifices, i. e. Caſtles, Halls, Houſes, Mills, Churches, and 
Objects of Note; which, if well finiſhed, will be a 9 Ad- 

dition 
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dition to its Beauty, to perform which, you have Directions in 
the ſecond Part of this Book. 


Note, If any thing of the above occurs in the Eſtate you are 
ſurveying. ſee that you neglect not to notify the ſame, and place 
it in your Map accordingly, 5 


Seventhly, In meaſuring a Baſe- line adjoining a Hedge, it 
ſometimes happens that you are prevented chaining ſo near the 
ſame as you ſhould, by the Obſtructions of Briars, Thorns, 
Pits, Buſhes, or other Things intercepting ; in this Caſe you 
muſt meaſure a ſtraight Line at ſome convenient Diſtance pa- 
rallel (if you think proper) to the Hedge; and from thence 
erect Perpendiculars to each Turning, (as directed in Problem I. 
Chap. VII.) noting the ſame down as an Off-ſet ; whether on the 
Right-hand or Left-hand, it matters not with its Situation, as 
ſuppoſe a South-Eaſt Off-ſet, Left-hand, (with the Field's Name 
right over it) thus: 


Dairy Field, 
S. E. Off. L. h. 


The Notes in the foregoing Field. Book explained. 


Firſt, At o, that is, at no Length, it is the firſt Perpendicular, 
provided you don't begin in the Corner of the Field, otherways 
it would be at o, it is o, that is to ſay, at no Length, to wit, 

the Beginning it is no Breadth, &c. This is effetually ex- 
plained in the following Chapter; but herein carefully ob- 
ſerve, that when you come to the Hedge where the Mark is fixt 
to which you meaſured, if the Ditch be in the Field, ſuffer your 
Chain-Leader to go no farther than the nearer Side of the Ditch, 
elſe allow four Feet, or fix Links, (ſee the following Section) for 
a Ditch, the Ditch being the Property of the next Field : And 
if it ſhould happen, as it often does, that there is not quite a 
Chain between the laſt Arrow, or Pin, and the Hedge or Ditch 
you are to meaſure to, let the Chain- Leader fix the Chain End 
at the Ditch Side, and hold it there till the Meaſurer (laying down 
the Chain ſtraight) comes to the laſt Arrow, and laying hold of the 
Chain thereat, take it up, and count the Links by the Help of 
the Braſs Marks before-mentioned, which muſt be inſerted mw 
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the Chains that the ſaid Lines meaſure to: As for Inſtance, ſup- 
poſe you are ſtanding at the laſt Arrow, and diſcover it to be one, 
two, or three Tens, and ſome odd Links paſt, or more than 50, 
which muſt be reckoned to 50, and the Sum will make bo, 70, 
or 80, together with the odd Links. 


The like is to be obſerved in all other Examples of this Kind 
in Chaining: One Day's Practice in the Fields with the Chain, 
will render you much more perfect in counting the odd or ſurplus 
Links, than ſeveral Pages filled with Explanations thereof, 


Secondly, As you are chaining your Baſe-line, and a Turn or 
Bend in the Hedges appears, which you find directly oppoſite to 

Chains 67 Links, you then meaſure with your Staff, being 8 
Links in Length, (the Chain lying on the Ground at full Length) 
the Diftance between 67 Links and the Corner, being juſt 17 
Links, which you muſt thus enter in Figures: At 3.67——.17, 
and then proceed with your main Line, and oppoſite 4 Chains 
go Links, another Turn appears in the Hedge, which you muſt 
alſo meaſure as above directed, and enter it likewiſe down thus : 
at 4.90 1. 62. When ſtanding at this laft 
Corner, you obſerve the Hedge to be ſtreight to the End, and 
therefore there will be no Neceflity for any more Perpendiculars 
till you finiſh the Line, and then you take up the laſt, viz. 


at 7.84 ——— 74. 


Here note, The Word at, is always underſtood, but never 


expreſſed for Brevity ſake. 


An Off-ſet, and how taken, explained. 


Thirdly, An Off. ſet is an irregular Space of Land, intercept- 
ed between a Baſe Line, and the ſubtending Limits of an Inclo- 
ſure, to every Corner of which, Perpendiculars are, or ſhould 
be, raiſed. See Example the ad, Chap, V. 


Fourthly, The Situation of an Off-ſet, reſpects the cardinal 
or chief Points of the Compaſs, by ſome called the Mariners 
Compaſs, i. e. Eaſt, Weſt, North and South; but when Land 
is to be meaſured only, and not mapped, there will be no Neceſ- 
ſity to regard the Bearing or Plan thereof; and as there are Num- 
bers of Country People whoſe Ambition aſpire no higher than to 
meaſure 


„ «& ww = 


G EOD ASIA Improved. 99 


meaſure a Field or ſo, I therefore would adviſe all ſuch, unleſs 
they chuſe it, not to burthen their — with this Article: 
However, for the Edification of the young 'Tyro whoſe Inclina- 
tion is fully bent to become a complete Surveyor, I ſhall} endea- 
vour to gratify his craving Defires, by a thorough Explanation 
of every Thing that appertains to Field Practice. And, 


Firſt of the Compaſs, which contains 32 Points with regard to 
Navigation, but in Surveying they are reduced to 8, namely, the 
4 cardinal or chief Points, as Eaft, Weſt, North and South; 
and four compound, viz. North Eaft, North Weſt, South Eaſt, 
South Weſt ; which are abbreviated in the Field- Book, and m 
be expreſſed by their initial Letters, to wit, E. W. N. S. 
NE. NW. SE. SW. See Example 1j, Chap. VI. 


And that the Learner may not be at a Loſs, when in the Field, 
how to adjudge the Bearing of each Off-ſet therein, let him call 
that Side of the Field next the Sun's riſing Eaft, the oppoſite Side 
will be Weſt; and in chaining from the Weſt towards the Eaſt, 

he'll have the North on the Left-hand, and South on the Right: 
But if he ſhould chain any how between the above-mentioned 
chief Points, that is to ſay, between the North and Eaft, (See 
the Field O, Example 5th, Chap. VI.) and an Off-ſet ſhould oc- 
cur on either the Right or Left-hand, that upon the Right will 
be a South Eaſt one; and the Left-hand Side muſt be called, or 
entered, a North Weſt Off-ſet. As this Method of Entry with 
regard to Off-ſets, is moſt uſeful and new to any thing hereto- 
fore publiſhed, I ſhall beg Leave to be ſomething more particular, 


ſince the Progreſs or Proceeding in the Field hath an abſolute 
Dependence thereon, 


Firſt then, When the young Tyro enters a Field, let him ob- 
ſerve, with Care, the Situation, with regard to the Eaſt, Weſt, 
North or South Sides thereof ; and whatever Lines he meaſures 
when ſtraightening the Sides, or otherwiſe, he muſt enter the 
ſame as above directed ; i. e. if an Off-ſet occurs to the Right or 
Left-hand of the Baſe Line, (then in chaining) the Side that 
ſubtends to the North, is called a North Off- ſet; if the Welt, it 
is called a Weſt one; if the South, a South one; and if it ſub- 
tends any how to the North Welt, it muſt be called, or entered 
a North-Weſt Off. ſet, Ge. Oc. as already above directed. 

N Secondly, 
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Secondly, But if, in his Conjecture of the Field's Situation, 
he ſhould vary a Point or two, it is not very material; however 
he muſt be careful to correct the Miſtake ere he leaves the Field, 
or returns a Map thereof, which he may perform thus: 


Let him obſerve when the Sun is full South, that is, when it 
is Noon or Mid -day; and whatever Line he has taken in the 
Fields that points thereto, is a Meridian Line, by which the 
Situation may be accurately corrected: But if any of the Lines 
be at right Angles thereto, it is then an Eaſt and Weſt Line, by 
which alſo the Meridian is found. 


Thirdly, It happens ſometimes in hazy Weather, when the 
Sun don't appear, that a Surveyor will be ata Loſs to form an 
Idea of the Land's Situation; in thoſe Caſes an Opportunity muſt 
be embraced when the Sun ſhines at Noon, to obſerve what 
Hedge or Line points thereto, which when found will be a Me- 
ridian Line. 


Fourthly, Here note, you'll have no Occaſion to regard the 
Variation of the Compaſs, when you have obtained the Meri- 
dian Line by the Help of the Sun. | 


Note alſo, If you cannot obtain the true Situation by Reaſon 
of the Sun's Obicurity, or otherwiſe, and a horizontal or direct 
Sun-Dial be erected in any Part of the Premiſes, the Gnomon, 
or Style thereof, always (if truly erected) points to one or 
other of the above-mentioned chief or cardinal Points, by which 
the true Situation may be found, | 


Fifthly, An Of ſet upon an Off-ſet, is when on a Perpendicular 
an Off. le occurs, in Z 24, Chap. VII. On the third 
Perpendicular to the Brook an Off- ſet preſents itſelf, which ſee; 
and alſo the Method of Entry. | 


Sixthly, In mountainous or hilly Grounds, meaſure the Super- 
ficies thereof, and return the ſame, being repreſented as ſuch ia 
your Map, as directed hereafter ; but be careful not to encroach 
into, or upon the adjacent Incloſures, but fix the Hill or Moun- 
tain on its true Foundation, which you may do by the Help of 


A plane 


vas 
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plane bis. ee. by taking the Hill's Altitude. See the ſecond 


Part of this Treatiſe, 


Seventhly, If your Orders be to return an Account of the 
Timber in the Survey, firſt plan the Whole; and if you think 
proper you may take the Plan into the Fields afterwards, and 
note down, with a lead Pencil, not only the Number of Trees 
as 1 in the Hedges reſpectively, but alſo whatever elſe is 
remarkable, as Pits, Ponds, Roughs, Gates, Styles, or any no- 
table or remarkable Thing omitted in your Dimenſions, by which 
Means you'll have a perfect Plan to compleat a Map by. 


Eighthly, When you have meaſured the Timber according to 
the Directions given in the Appendix, if the Land is to be ſold, 
you ſhould prefix an Account thereof in ſome vacant Place of 
your Map; or rather give an Account of the ſame upon a Slip 
of Paper to your Employer, which will enable him, if neceſ- 
ſary, to diſpoſe of the ſame, perhaps, to better Advantage. 


Ninthly, If a woody, marſhy, watry, or other inacceſſible 
Piece of Ground be encloſed on each Side with open and clear 
Land, you need only meaſure and plan the circumjacent Land, 
and the incloſed will appear. Otherwiſe ſee Problem I. Chap. X. 
Part the firſt. 


Tenthly, When you are to ſurvey a Manor or Lordſhip, 
where there are Houſes, Yards, Gardens, Orchards and Folds, 
or other ſmall Incloſures, it is beſt to begin with the large open 
Fields; and if you chuſe your mean Line may paſs near the 
ſame, by which Means you may take up the ſame between two 
adjacent Perpendiculars ; (See Plate the Second, wherein you'll find 
an Inſtance given for your Improvement) for it often happens, 
by Reaſon of Dunghills, Ponds, Buildings, &c. you cannot 
conveniently come at or to them to meaſure; but when you 
have got the ſame between any two Perpendiculars, by taking 
up the Off- ſets herein after explained, you'll have them repre- 
ſented in their proper Place. | 


Eleventhly, And although the Cautions and Directions to 
young Practitioners now recited, ſeem to open a Sluice to Expla- 
nations peculiar to Field 1 yet, nevertheleſs, all the 

2 ſuc- 
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ſucceeding Examples muſt be carefully conſidered, and duly re- 
garded, otherwiſe the young Learner will find himſelf greatly 
deficient when he comes to real Practice. | 


Thus, Having compleated the Dimenſions, Remarks on 
Timber, Situation, Woods, Bogs, Hills, Rocks, Fountains, 
Moors and Marſhes, with every other Material proper to be re- 
marked or noticed ; the next Care will be to draw a fair Map of 


the Whole, according to the Directions laid down in the laſt 
Chapter, Part the firſt. | 


Note, Here follows a few more Directions to young Prac- 
titioners in the Fields, very neceſſary to be underſtood, concern- 


ing the Boundaries of Land, and what Breadth is generally al- 
lowed for Ditches, &c. 


But here obſerve, All Countries differ. ſome little in theſe fol- 
lowing Aiticles, and conſequently the-prevailing Law of Cuſtom 
ruſt take Place; nevertheleſs, I hope it will not be taken amiſs 
to lay down a few Directions whereby the young Learner may be 
enabled to uſe ſuch diſcretionary Means as correſponds with the 
peculiar Cuſtom of each Place In many Places the Surveyor 
meaſures the Boundaries no farther (for their own Eaſe) than 
where the Quicks are or ſhould be planted : I'll admit this Rule 
within the Bounds very propery otherwiſe very uncertain. 


Of the Boundaries of Land, and what Breadth is commonly allowed 
fer Ditches adjoining Commoning, &c. 


Firſt, When any Part of the Eſtate you are to meaſure lies 
contiguous or Soming to Foreſts, Commons, or waſte Land, 
my muſt allow four Feet and a Half, or ſeven Links, for all 


itches adjoining thereto; and four Feet between Gentleman 
and Gentleman. 


Secondly, All Roads, whether private or public (Foot Paths 
excepted) ſhould not be meaſured upon any Tenant who pays 
for his Holding by the Acre, There is no Gentleman will in- 
fiſt upon Payment from a Tenant for Land that is mg 

e 
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the Property of the Public: I look upon it as the moſt unreaſon- 
able Thing in Life, | 


A Tenant to pay for what others poſſeſs ! 

(the Caſe in Ireland) which undoubtedly is owing to an Error in 
the Judgment of the Surveyor. This Miftake, I imagine, has 
been firſt introduced in that Country through the Cheapneſs of 
Land, perhaps ſome hundred Years ago, when good Land was 
let at Eighteen pence or two Shillings an Acre, ſo that the 
King's Road (as they call it, though in Fatt it is the pꝛor Tenants 
who pay for it) paſſing through. a Farm, could not amount to an 
extraordinary Sum at ſo ſmall a Trifle per Acre; but now-a-days, 
as Land there ſets for between 20 and 30 Shillings, it would 
be very hard upon a poor Tenant to find the Public a Road 
which coſts him yearly, perhaps, fix, eight, ten, or twelve 
Pounds. I am poſitively certain, that if every Meaſurer in that 
Country would repreſent the Unreaſonableneſs of the above 
Cuſtom to the Gentlemen who employ them, the ſame would 
be immediately redreſſed, and that ſevere Practice would be 
utterly aboliſhed, to the great Comfort and Satisfaction of the 
poor Pains-taking Tenant, who, perhaps, labours under the 
heavy Burden of a Rack-rent, and a helpleſs growing Family, 
whoſe Prayers would undoubtedly attend every Surveyor by whoſe 

intereſting Means ſuch Grievances were removed, 


I would nat be underſtood, that Roads ſhould not be mea- 
ſured: No, my Intention is foreign to any ſuch Thing; for I 
would have them. meaſured and mapped accurately, and returned 


as ſuch, and not as arable Land, &c. which 1s too often the 
Caſe, 


Thirdly, When the Eftate, or any Part thereof, is bounded 
by a River or running Brook, meaſure no farther upon the 

Tenant than to the Water Side ; but in your Map be careful 
to repreſent the Brook, or River, as before-mentioned, (See the 
4th Section of this Chapter) and half the Area thereof ſhould be 


returned with the Roads, c. thus: Roads, Brooks, &c. con- 
tains 


* 


Fourthly, when the Boundaries are Stone, or Brick Walle, 
meaſure no farther than the Outſide thereof. We 


Fifthly, 
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Fifthly, If a Turnpike-Road ſhould paſs through any Part of 
the Eftate, allow 30 Feet for the Breadth thereof, that is, mea- 
ſure within five Yards of the Road's Centre, unleſs the Fence on 


either Side proves cloſer together, and then you muſt meaſure up 
thereto, | | 


Sixthly, If Moors, Marſhes, Bogs, Heaths, Shallows, Pools 
of Water, Shrubs or Rocks, belong to, and adjoin the Eſtate, 
meaſure what is improveable firſt; and if any of the rejected 
Part will admit of Improvement, meaſure and return it as ſuch ; 


the Remainder ſhould appear in your Map as unprofitable 
Ground. ; 


Seventhly, In the Map it will be proper to ſhew to whom the 
Land belongs that ſurround the Eſtate ; which muſt likewiſe be 
obſerved when taking up the Dimenſions; but if you ſhou'd 
happen to omit ſuch neceſſary Remarks in the Field- Book, the 
Tenant or Perſon who occupies the Eftate can inform you, by 
the Plan, where ſuch and ſuch a Gentleman's Land commences, 
and alſo how far it continues, which you may accordingly enter 
in your Plan as effectually as if you was diected by your Field 
Notes. Many more uſeful Directions might herein be given 
with regard to Mapping, but as they don't relate to Field Prac- 
tice, I do rot think proper to recite them, although there are 
Numbers in Great-Br:itain that pretend to map, who are abſo- 
jute Strangers to the Field Occurrences; for the Surveyor draws 
tue Plan from his Dimenſions, by which any Perſon ſkilled in 
Drawing may form an accurate Map therefrom. 


And laſtly, of Balancing- Lines.—Having already obſerved that 
thoſe Lines were either real or imaginary, which ſome Practi- 
tioners groſsly ſuppoſed to give and take equally; however pro- 
bable or abſurd this may ſeem to the unprejudiced Reader, I'll 
not pretend to determine, but ſhall appeal to the diſcretionary 
Judgment of the Public. 


Of Balancing-Lines in the Fields. 


Firſt, The Practitioner inſtitutes theſe Lines to avoid ſome 
Fatigue in chaining, f. . when a curved or circular Hedge or 
Brook occurs in the Survey, he fixes upon a Place in or near the 
Corner or Fence thereof; and then (if not before) muſt have wee 

courſe 
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courſe to his ere Eſtimation, by fixing on a Place or 
Obje& at the other End of the Fence, within or without the In- 
cloſure, as his judgmatical Eye directs ; and then ſuppoſes that if 
a right Line was meaſured between thefe two Places, it would 
croſs the intercepting curvilineal Fence in ſuch a Manner, that if 
the excluded Land on the one Hand were accurately ſurveyed, 
it would be equal to the included Land on the other, to wit, the 
Land this random Balancing- Line meaſured which belonged to 
the adjaced Field: I would not be underſtood in this Place to 
affirm, that ALL modern Practitioners are guilty of this abomi- 
nable, this erroneous Practice; but am afraid too many are. 
However, this will readily be granted, hen once a Man's Name 
is up, he may lie in Bed, comparatively ſpeaking of thoſe indulgent 
Practitioners. | 


Of a Balancing- Line in the Chamber. 


Secondly, This is what I term a real Line, it being really drawn 
upon Paper. In the 430th Page of /hifton's Survey, you'll meet 
with the Uſe and Application of this fictitious Line, deſignedly 
illuſtrated, as I ſuppoſe, to prejudice the Unlearned. 


Alfo, in the Works of our modern Mathematician, the famous 
Mr. Hutton very ingeniouſly recommends a Horſe hair to be ap- 
lied to the irregular Bounds of an Incloſure when planned; 
y which Means he (Mr. Hutton) aſſerts, that the Eye can ac- 


curately determine the Equality of all ſuch curvilineal Spaces. 


I am very forry that this Gentleman ſhould trace not only the 
Footſteps of others, but alſo flip into their Errors too. My 
Sincerity to the Public hath induced, or rather prevailed on me 
to point out this Sand-bank of Deſtruction, where undoubtly 
thouſands were hitherto bewildered and loſt. 


Doubtleſs, the above Remarks will give ſome little Diſguſt to 
thoſe who have heretofore relied on the Authenticity of antient 
and modern Authors. I am not a little concerned that it proved 


not the Lot of ſome abler Pen-man to explain the Conſequence ' 


that muſt unavoidably attend ſuch gueſs Work; however, I muſt 


confeſs that all ſuch are leſs blameable, than thoſe Authors from 
wheace they learned, 


C HAP. 
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—_, 


> — . S> oF. — — — — . — 


NP. IV. 


In this Chapter, and the three ſucceedings ones, I have 
given plain eaſy Rules and Directions to meaſure 
with the Chain only, and caſt up by the Pen, all 
Manner of Inchoſures (though bounded nwwith old 
Brooks, curved or circular Hedges, &c.) with a 
full Deſcription of not only the Earth's Superficzes, 
but alſo Field Occurrences ; with both uſeful and 
neceſſary Cautions to young Prattitioners therein. 


OBSERVATION. 


\ 


N ſurveying of Land by the Help of an Inſtrument, the 
| Surface of the Earth, though uneven, is conſidered as a 

ane: The Meridians (with regard thereto) are ſuppoſed to be 
parallel ; but it being obvious to the naked Eye that the Super- 
ficies of the terraqueous Globe is both irregular and uneven ; 
hence ariſes the chiefeſt Cauſe of a Diſcloſe and a general Diſ- 
cord, between the Northings and Southings, Eaftings and Weſt- 
ings, which too ah, ne attend the Practice of the Needle: 
And yet where is the Practitioner that does not impute theſe Dif- 
ferences to either the Imperfection of the Needle, the Variation 
of the Compaſs, or Incorrectneſs in Chaining, c. However, 
in a proper Place in this Treatiſe, I ſhall endeavour to prove, that 
the above- mentioned Differences proceed more from the Un- 
evenneſs of the Earth's Surface, than any thing elſe, when Care 
be taken in chaining, Cc. and here ſhew plain and caſy 


Th 
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To meaſure and find the Content of any regular Inclaſure by the Chain 
and Pen. 


Having in the laſt Chapter obſerved, that my Intention was 
to avoid all Prolixity, if poſfible, that I might thereby prepoſſeſs 
the young Learner in Favour of fo healthy and delightſul a Study, 
I come now to ſhew and teach him how to meaſure with the Chain, 
and caft up with the Pen, the Dimenſions of any regu ar Field, 


that is to ſay, to diſcover how many Acres, Roods and Perches, 
are contained therein. And firſt of | 


SOUASRE FIELDS. 

Though ſuch are ſeldom met with; and if by Chance one 
meets with an Incloſure, that is, a geometrical Square, yet there 
is a Hazard in taking the Dimenſions thereof, and caſting them 
up according to that well-known Rule of multiplying the Side 
into or by itſelf, and therefore I ſhall recommend a mcre fatisfac- 
tory (though perhaps in this Caſe not ſo expeditious) a Method: 
And that is, when you come to meaſure a Field that is ſuppoſed to 
be ſquare, fix your Staff in a Corner thereof; and if the two 
next Sides are at right Angles, erect a Perpendicular on one Side, 
leaving your Staff in the Corner ſtanding; and when you have 
_ meaſured the Side, enter it down, and come back to your Staff; 
then meaſure the other Side (which if it be a Square, will be 
equal to the former) and at the End thereof (if the third Side be 
perpendicular to the Baſe or laſt meafured Side) meaſure 1ts Length 
alſo: Now if the Baſe and each of the Perpendiculars be equal, 
the Field is a true Square, otherways not. If ſquare, you may 
either multiply the Side by itſelf, or caſt it up, as is taught in the 
ſecond Problem of this Chapter. 


p R O B. I. 


Let it be required to find the Content of a ſquare Piece of 
Land. 


N. B. The ſuperficial Figures in the four next ſucceeding 
Chapters, repreſent Incloſures laid down by a Scale of 40 Statute 
Poles, or 10 Chains to an Inch. 

O Example 
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Example. I. 


Let the Figure ABCD, repreſent a ſquare Piece of Land, I 
demand the Content thereof in Statute Meaſure. 


2 — 


| 


| 


FN — B 


Here note, When the Dimenſions of Land (taken by a four- 
pole Chain) are caſt up, the Reſult is either ſquare or half 
ſquare Chains, according as the following Rules direct. But if 
the Dimenſions were taken by a one Pole Chain, the Reſult 


would be ſquare or half ſquare Poles ; and ſo of any other Di- 
menſions. 5 


Firſt, When you come into the Field ABCD, make for the 
Corner A (though any Corner in the Field would anſwer the 
ſame End) and there place your Croſs- Staff, by which the Side 
AD will be found to ſtand or lie perpendicular to AB; then 
meaſure the Side AD, and you'll find it to be 16 C. 82L. 
which enter as below; come back to the Staff, take it up, and 
meaſure the Side AB, which you'll find to be 16 C. 82 L. Allo, 
laſily, fix your Staff in the Corner B, and you'll find that the 
Side EC is likewiſe perpendicular to AB, which being chained, 
wil! be found to agree with the former, viz. 16 C. 82 L. Dubious 
of the :bove Figure being a geometrical Square, I thought it 
expedient to make Entry as follows, viz. 


The 
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KN The Dimenſions. 

[7.060 4 C. L. 
At o 156.82 
At 16.82 lc 16,82 


1] Words thus expreſſed: 


At the Beginning, that is, at no Length, it is the firſt Perpendi- 
cular 1 <> And at the End of the Side AB — 16.82, 
it is the ſecond P licular BC = 10.82, Now as the Sides 
are equal, and the Angles equal alſo, it is therefore evident, by 
the 46th Prop, 1 Euclid, that it is a geometrical Square, 


RULE. 


16.82} The Side multiplied by itſelf, 
16.82 gives the Content. 
3394 
13456 
10092 
1682 


28.2914 e. 
4 Anſwer 28 1 61 


1.16496 
40 


—ͤ —— — — 


6.59840 


Point off the fifth Figure, the Remainder to the Left-hand 


2 Acres ; and the Right-hand Figures are decimal Parts of an 
cre, 


The Learner may perceive, that to caſt up the Dimenſions of 
a ſquare Piece of Land, is attended with no Sort of Difficulty, 
provided the Dimenſions be carefully taken: The Method of 


Ä — 35 is fo eaſy, that I think a ſecond Example would 
n . 


— 


O 2 PROB. 
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p R O B. II. 


Let it be requited to find the Content of areQ-angular Piece 
of Land, commonly called an Oblong, or long Square. 


E xample. 


Let the reQ-angular Figure ARDC, repreſent a Piece of Lapd, 
I demand the Content thereof. J ben 


Q : 4-26. 2648 aka Fo 


"a 
- 


8 3 


Note, Fields of this Kind are oftner met with than the for- 
mer; ſo that in meaſuring this, and all ſuch like Ineloſures, you 
muſt proceed as you were taught in the laſt Problem; and if you 
find the Side AC and BD to be perpendicular to the Side AB, 
and both equal, you may venture to uſe the old general Rule in 
ſuch Caſes; to wit, the Length multiplied by the Breadth, gives 
the Content; but to prevent any Doubts of it's Regularity, fix 
oF Croſs Staff in the Point or Corner A, perpendicular, ay 

efore directed, by which you'll diſcover if the Side AB be at 
right Angles to AC; then chain the Side AC firſt; when done, 
return to the Correr A, and chain AB alſo. In like Manner 
you muſt examine if the Line or Side BD, be- likewiſe at right 
Angles to AB, which you may know by the Help of your Croſs- 


Staff, chain BD alſo; and having found the Field rect- angular, 


enter the Dimenſions thereof, thus: 


C. L. | | : | 
At o = 9.54; The firſt Perpendicular, AC, 
At 21.78, or Baſe = 9.54 The ſecond Perpendicular BD, 


The 


pl 
D 
fu 
ul 
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The foregoing — more briefly entered thus: 
n.5 
Py TIO en 


This Method, I preſume, is e to any other hitherto 
publiſhed, as t ere is little or no Time loſt in noting down the 
Dimenſions ;. = et notwithſtanding, the Field Notes are as 


fully comprehended as F there were wer ſo much writing made 
uſe of therein. ' 


To find the Content of the above,” or any ſuch Figure, ob- 


ſerve this Rule. Multipiy the ab by the Breadth, and the Pro- 
duct is the Content. 


21.78 
9:54 


8712. 

10890 

19602 
—— "4 "Wo 
20.77812 20 3 4+ Content. 


4-49920 


This Problem is not much unlike the tormer, both in the Di- 
menſions and Work, and therefore it is quite unneceſlary to give 
any more Examples. Seeing then, that the Report of ſuch or 
ſuch a Field being ſquare, ſhould not have the leaſt Influence upon 
a Surveyor ; and though any one Angle in a Field may appear 
to contain go Degrees, yet, notwithſtanding, the remaining 
Angles may be either acute or obtuſe; however, the Croſs- 
Staff will remove all ſeeming Doubts in regard to Angles therein ; 
and the Chain will diſcover if the oppoſite Sides of an ene 
be equal. 


Henee, 


108 SOS 14 Iniproved, 


Hence, if two equal and parallel Lines, or Sides of a Field. 
as AD and AC, (re Example the firſt) or as AC and BD, 
Example the ſecond,. be joined” by two others, thoſe are equal and 
parallel alſo, by 33 Prop. 1 Euclid, 


And, 7 the Corallaries derived from the 324 and 34th Prop. 
Euclid, 1/1 Book, it is manifeſt, that if one Angle in a Parallelo- 
gram be a right Angle, the remainin 
conſequently the Areas of Squares or Nect-Angles (by the Rules 
toregoing) are obtained. Ste fir ff Definition, Euclid 24 Book, &c. 
wherein you'll find rect - angular Parallelograms defined. 


P R OB. . 
Of Triangles. | 
Let it be required to find the Content of any plane triangular 


Piece of Land. | 8 


Note, the Arca or Content of — Triangle, is equal to half 
the Rectangle contained under the Baſe and Perpendicular of the 
ſame; that is, the Baſe multiplied by the Perpendicular, half the 
Product is the Content. There are ſeveral other Methods of 
finding the Area of Triangles, but this is ſufficient for our 
Purpoſe, l > (ON 


þ 8 Example. 


Suppoſe the Triangle ABC repreſents a Piece or Parcel of 


Land, I demand the Content thereof. 


— 


MES > *iha —p 


Now, in ade to meaſure this Triangle, begin a 
\ t A, and 
chain towards B; when you come to 15 chat 4 9 Chains 24 
Links, 


Angles are right alſo ; 
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Links, upon the baſe Line, you'll find by your Staff, that the 
Perpendicular n C, will riſe at the Point n, which you muſt 
chain or meaſure ere you proceed farther, and yow'll find it to be 
21 Chains, 36 Links; then return to, and meaſure from the 
Staff to the End of the Line or Corner B, always remembering 
to leave the Arrows with the Staff which belonged to the Side or 
Baſe AB, that is to ſay, thoſe Arrows that you took up before 
you engaged the Perpendicular; and the Arrows that belong to 
the Perpendicular return to your Aſſiſtant at the End thereof: 
When you come back to the Staff, retake the former Arrows, and. 
then proceed till you have chained to the End of the Baſe. 


The Dimenſions are thus entered : 


Chains. 
At © 0.0 
9.24 21.36 
33 60 oo 


See the Work, 


| The Baſe AB = 33 60 

The Perpendicular nC = 21 36 
20160 
10080 


3360 
6720 


2)717.6960 


35.88480 
4 


3:53920 
40 


21.568Q0 


Take half the Product, otherwiſe when you uſe a four-pole 


Chain, multiply the Product by 8, and that laſt Product * be 
quatre 
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ſquare Perches, which being divided by 40 and b ives the 
Content, See the following ee Fay by br gs 


Example 1I, 


Let the annexed Figure repreſent a triangular Piece of Land, 
I demand the Content thereof. 


40) 218ʃ18.8 


4)54 28 
Anſwer 13 2 284 


| Example III. 


Let the following Figure repreſent a triangular Field, I demand 
the Content thereof, _ 


Dimenſions 
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A 


* 


18-46 


Dimenfions. 


0 
19.05 — 18.46 


18.46 
19.05 


9230 
166140 
6 = I846 


2) 35. 16630 


17.58315 
4 


2 33260 

40 

A. R. P. = : 20400 
Anſwer 17 2 144 


I hope, that the placing the Dimenſions of the two laſt Ex- 
amples upon their Bafes and Bepeniiculter reſpectively, will be 
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as readily underſtood as if Letters were prefixed to each angular 
Point or Corner, as in the firſt Example of this Problem. 


Explanation in the Field, Example II. 


Firſt obſerve which of the Sides po appear to be longeſt» 
which, when meaſured, you'll find to be 3o Chains ; but be 
careful as you advance in chaining, to take up or meaſure the 
Perpendicular thereto, equal to 9 Chains 12 Links, the parti- 
cular Place where it ſhould be erected on the Baſe, you'll find by 
the Help of your Croſs-Staff (as heretofore directed; which when 
meaſured, return to your Croſs-Staff (left landing where the Per- 

cular aroſe on the Baſe Line) and then proceed till you have 
meaſured to the End of the Baſe. But here note, if the Field 
ſhould be planned, the Dimenſions muſt be entered thus : 


o = © 
12. . — 9.12 
30 — 00 


Sw 


Otherwiſe it would be impoſſible to form an accurate Plan from 
the Dimenſions, as the Surveyor could not, with any Certainty, 
pretend to erect the Perpendicular in the identical Place on the 
Baſe where the ſame was found. But when the Field is not to 
be planned, it is not material whether or no you take Notice 
thereof in your Field-Book, and though you did, the Trouble 
is but trifling; however, I'll leave you to your own Diſcretion 
in this Particular ; but in all other Caſes (as is hereafter taught) 
you muſt be exceeding careful to note or enter down every 
particular Place where you erect ſuch Lines, 


Note, That any Side of a Triangle may be meaſured for its 
Baſe, and erect a Per;endicular therefrom to the oppoſite or ſub- 
tending Corner, and the Content of the Triangle will be equally 
the ſame, as for Tnſtarice : 


Suppoſe it were required to meaſure the Figure ABC, which 
repreſents a triangular Field. 


Firſt, 
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. 
* — 2 YT 
I 7 — 
— 4 
—— "=. - 


1 


5 


* 


"4 


of 


* 
af 


„„ „44 „„ * —— E 
* p 
* % 


| 


10 B 


— 


Firſt, then, chain the Side AB, and at the Point J erect the 1 
Perpendicular IC, and enter it thus: | 8 


O 0.00 
26.51 — 19.40 


See the Work, 


26.51 

19. 4 
10604 
23859 
2651 


2)51.4294 
25-7147 
4 


2.8588 
40 


34-3520 
P 2 You'll 


m — édq — — — — — . — —— — 
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Secondly, Chain the Side BC, and Perpendicular z A, as 
beiore, and ſet down the Dimenſions thus: 


C. C. A. R. P. 
0 O © The Content 25 2 34 
22.004 — 23.37 Perpendicular. 


Thirdly, Chain the Side CA, alſo the Perpendicular m B, and 


enter the Dimenſions thereof thus: 


. "5M 1 


2 > —— 00 O Content, as above 25 2 34 
25 083 —— — 20 50 | 


Th» Content of the foregoing Field, when the Side AB 
is chained for the Baſe, is — — — — 25 2 34 


BC chained, the Content is — — — 25 2 34 
And the Side CA chained, the Content is — 25 2 34 


Now, I hope the Learner is ſatisfied that it matters not which 
Side of a triangular Field he chains for a baſe Line, always remem- 
bering to raiſe a Perpendicular thereon, that ſhall fall into the 
ſubtending Corner directly. However, I would recommend to the 
Practitioner, always to meaſure the longeſt Side of any ſuch 
Field, as the Work is performed with leſs Trouble, and the 
Place where the Perpendicular ſhould riſe ſooner diſcovered or 


zound, though the contrary has been approved of, and recom- 
mended to the Public nutwithitanding, 


PO B. IV, 


Of a Trapezium. 


Let it be required to find the Content of a Field that is com- 
prchended under four unequal Sides. 


In all ſuch Fields, when the Hedges are ſtraight, I would only 
recommend two Methods to ſurvey the ſame; but in this Pro- 
blem can only mention or ſhew one; however, my Reader 
{hali have the other before I cloſe this Chapter; and in the mean 
1 ime I'll venture to aſſure him, that it is preferable to this, ſince 


it 
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it is done with leſs Trouble and as correctly as the common Way; 
but we are not come to that yet. 


The common Way then, of meaſuring a Field of four un- 
equal Sides, is by meaſuring or chaining from any one Corner to the 
oppoſite one, which divides the Field into two "Triangles: And 
in chaining this Line (generally called the Diagonal) you muſt 
ere Perpendiculars ſeverally to the other Corners of the Field, 
as taught in the laſt Problem; ſo that as the Diagonal is a Baſe- 
Line common to both Perpendiculars, you may add the Perpen- 


diculars together, and multiplying their Sum by the Diagonal, half 
the Product is the Content. | 


Example. | 


Let the Trapezium ABCD, repreſent a four-fided Field, I 
demand the Content thereof. 


Now to meaſure the above Field by this common Method, be- 
gin at the Corner A, and chain to the oppoſite Corner, namely, 

and as you proceed you'll find (as before taught) the Perpen- 
dicular D to rife firſt, which meaſure and enter as below; and 
where the Perpendicular ariſes, meaſure it alſo, always remem- 
bering to leave the diagonal Arrows with the Staff ſtanding where 
you find the Perpendicular to riſe, which will help you to diſ- 
cover where the laſt Arrow in the Diagonal or Baſe Line fticks ; 
as alſo the Arrows that belong to that Line, which muſt not be 
mixt with the perpendicular Arrows; (otherways a Miſtake may 


enſue) 


| 
| 
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enſue) retake the diagonal Arrows and Staff; come up to the 
ſtanding Arrow, and then proceed; in like Manner you muſt 
find the other Perpendicular; return and chain the Line to 
the End or Corner C, which you'll find to be 23 Chains 12 Links, 


Note, You muff not forgets at the End of any Perpendicular, to 
return the Arrows 10 your Leader. 


The above Dimenſions ſhould be entered in the Field-Book, 
thus : 


At oi it i————4.45 the firſt Perpendicular. 
23˙12— 12 10 the ſecond Perpendicular. 


Note alſo, If the above Trapezium was to be planned, it muſt 
be thus entered: 


1 O. O 


14. 0 — 4.45 Leſt- hand Perpendicular. 
15.35 — 12. 10 Right-hand ditto. 
23.12— — oo the Corner or End. 


According to the foregoing Rule, add } 4.45 
the Perpendiculars — — — {$12.10 


the Sum 16.55 
And multiply by the Diagonal 23.12 


3310 
1655 
4965 
3310 


— k kʒyA .—— —ñw—[— 


2)38 2.6360 


Half the Product is — 19.1. 3180 Acres, 


21. 08800 


And 
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A, N. . 
And the Content, as appears by the Work, is 19 © 21 


The remaining Decimals are inſignificant. 


P R O B. V. 


To find the Content of any ſour- ſided Field, having two of 
its Sides parallel though unequal, and a third perpendicular 


thereto. | 
| SCHOLIU AA. 


The Area of every ſuch Figure, is equal to half the Rect- 
angle contained under the Perpendicular, and the Sum of the 


parallel Sides, 
Example. 


Let the Figure MLNO repreſent a Field bounded by four un- 
equal Sides, containing two adjacent right Angles, viz. the 
Angle M, and the Angle L, I demand the Content thereof, 


Firſt, By the Croſs-Staff you'll find the Line MO to be per- 
pendicular to ML, which meaſure and enter down thus : 


At the Beginning, that is, at no Length, it is the firſt Perpen- 
dicular MO = 7.00 Chains; then chain the Baſe ML, and the 
Side LN, which you'll find to be perpendicular to ML alſo, and 
enter the Dimenſions as before directed, thus: 


C. 


0 — — 7.0 or MO. 
22.5 — _ 150 or LN, 


N 
| 


I. 
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A general Rule to find the Cintent of all ſuch geometrical Figures. 


Multiply the Baſe by the Semi-Sum, to wit, half the Sum of 
the Perpendiculars, and the Product is the Content. 


Otherwiſe, the Baſe multiplied by the Sum of the Perpendi- 
culars, half the Product is the Content; I would recommend tbe 
latter for its Expedition in this new Meth« d. 


See the Work both Ways. 


Firſt Method : 
Firſt Perpendicular = 7 
Second ditto — == 1 5 
2)22. 
Half the Sum — 11 
The Baſe — — 22.5 


— — 


The Product 247.5 Anſwer, 


Second Method: 


C. 
The fitſt Perpendicular — 7 


The ſecond ditto — 15 
Sum of the Perpendiculars 22 
The Baſe — — 22.5 


11. o 


44 
44 


—— 


2)495-0 


| 247.5 the Content, 

which if ſquare Chains, that is, the Dimenſions being taken by 
a four-pole Chain, the Product, as above, is 247.5 ſquare Chains, 
which divided by 10, quotes 24 Acres 3Roods = 24.75. 


OssER- 
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ORrs8x RVATION., 


When one or = of your Numbers confiſts of Chains only, 
there will be no Neceſſity to prefix Cyphers in the Place of 
Links, as you may ſee in the foregoing Example. 


The foregoing Figure demonſtrated by Numbers, &c. 


Draw the Line OR, parallel to ML,——31ft Euclid, Bool I. 
LR being equal to MO. Hence the Area of the N 
MLRO, is 157.5 ſquare Chains, by Problem II. Chapter IV, 
being contained under the leſs Perpendicular and Baſe Line, viz, 
7 x 22.5 = 157.5. And 79—15 = 8 = RN, the Perpen- 
dicular to the Triangle ORN, whoſe Area (by Problem the 3d, 
Chapter the 4th) is go ſquare Chains, found by multiplying 
half the Perpendicular RN = 4 into the Baſe thus: 4 x 22.5 
== 90, which being added to the Area of the ReQ-angle ML 
RO = 157.5, the Sum will be 247.5 ſquare Chains equal to 24 
Acres, 3 Roods, as before. 


Q Cons 
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 CoNnsTRUCTION. 

Firſt Produce EN to Q, and MO to 8, making NQ equal to 
MO, and OS equal to LN join SQ. Hence the four- ſided Fi- 
gure MLNO, is equal to the four-fided Figure ONQS ; for fee- 
ing that LN is equal to OS, and NQ equal to MO, by Conſtruc- 


tion: Alſo ML equal to SQ, and the Line ON being common 


mon to both, it is likewiſe manifeſt, that the Angle OML, is 
equal to the Angles MLN; and if one Angle in a Parallelo- 
gram be a right Angle, the remaining Angles are right alſo; 


conſequently the four Angles M, L, Q, 8, are equal the one 
to the other, each being a right Angle. 


Hence the Area of the Rect-angle MLQS, is comprehended 
under the Baſe ML; and the Sum of the Perpendiculars, to wit, 


MO and LN equal by the Conſtruction to LQ, which appears 


to be double in Area to the Figure propoſed, namely MLNO. 


I hope the above demonſtrated Explanations on the foregoing 
Figure (with regard to the Rect- angle contained under the Baſe 
and Sum of the Perpendiculars) are evidently manifeſt to every 
Capacity; but that nothing may be wanting herein to clear up 
this uſeful Problem for the Benefit of the ingenious Learner, I 


mou beg Leave to introduce another Method of proving the 
-N 


DxEMon- 
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DEMONSTRATION. 


Let then the Point L be applied to the Point 8, the Line ML 
will coincide with SQ, and the Point O will agree with the 
Point N. Seeing that MO and ON are equal, and alſo the Line 
LN, will coincide with the Line OS, hence, if any quadrilateral 
Figure correſponds in every Reſpect with another, viz. when the 
Nee angular Points are applied, and the ſeveral Sides coin- 
cid reſpectively; thoſe Figures are equal one to the other. For 
it is granted by the 8th Axiom, 1 Euclid, that Things which 
mutually agree, are equal the one to the other. Foraſmuch then 
as the whole Rect- angle MLQS is contained under the Sum of 
the Perpendiculars and their intermediate Diſtance : I fay it is 
not only equal to the two Figures MLNO, and ONQS, by the 
19th Axiom, 1 Euclid, but alſo double to either one; conſe- 
quently halt the ReA-angle contained under the Perpendiculars 
and the intercepting Baſe Line is equal to the Area of all ſuch 
like quadrilateral Figures, to wit, The Baſe multiplied by the 


Sum of the Perpendiculars, half the Product is the Content 
Q. E, D. 


I muſt here beg Pardon for treſpaſſing ſo very long (ix this 
Problem) upon my Reader's Patience; but as the major Part of 
the foliowing Work hath an entire Dependence thereon, I there- 


fore thought it an indiſpenſible Duty to be very particular 
therein, 
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Containing plain and eaſy Rules to meaſure with the 
Chain, and by the Pen to caſt up the Dimenſions of 
all Manner of Incloſures that are bounded by right- 
lined though irregular Hedges. 


DerinITION. 


Any Field comprehended under more than four Sides may, 
wirh great Propriety be underſtood by the Term Polygon. 


Aving in the foregoing Chapter explained and defined all 
H ſuch Fields as are contained under three or four Sides or 
edges, With ſuitable Directions how to meaſure and know the 
Contents of the ſame, I come, in the next Place, to treat of Fields 
containing more than four, by ſome called irregular Polygons or 
Polygrams, but in the geometrical Definitions of this Treatiſe, term'd 
multilateral or multangular Figures, I have no Objections to the 
Propriety of the above Appellations, ſince Names are but diftin- 
guiſhing Characteriſtics (for the Roſe will ſmell as ſweet by any 
other Name.) | 


And as I have endeavoured to avoid hitherto, every Thing 
that does not immediately relate to Field Practice, I therefore 
hope to be excuſed in not giving particular Rules concerning re- 
cular Polygons, as they are called: T hoſe Figures are innumerable, 
being formed by any Number of equal Chord-Lines conjoined 
in a Circle. They are never met with in practical ſurveying, un- 
leſs in ſome Gentleman's Garden, where Surveyors are ſeldom 
employed; and though they are, Dimenſions may be taken 
therein of the moſt regular or irregular Figure, without reſpect- 


ing the ſame as a Polygon, which are particularized by _— 
C 
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ſicant Names, according to the Number of Sides that are therein: 
For Inſtance, a regular Pentagon contains five equal Sides, and 
as many equal Angles; a Hexagon contains fix equal Sides, c. 
a Heptagon ſeven; an Octagon eight; a Nonagon nine; a De- 
cagon ten; an Undecagon eleven; and a Duodecagon twelve. 
So that in meaſuring any of thoſe Figures with a Chain, the 
foregoing Method of reducing the ſame into Triangles and Tra- 
peziums, whereby the Area may be obtained, is ſufficient to be 
underſtood; and therefore it would be great Prolixity to re- 
commend Rules for finding the Content of all ſuch Figures which 
more properly belongs to another Branch. Though I muſt con- 
feſs, that both ancient and modern Authors have made it their 
particular Care to treat with great CircumſpeQtion and Formality 
upon not only Polygons, but Circles, Segments of Circles, and 
Ellipſis's alſo, cum multis aliis, as if ſuch geometrical Figures fre- 
quently occured in Field Practice: But let me appeal to the 
modern Practitioners, whether they, during the whole Courſe 
of their Practice, ever met with any ſuch ? If not, conſequently it 
is unneceſſary to recite any Rules relating thereto, ſeeing the ſame, 


in this Place, would be looked upon as [autology in a very great 
Degree, 


Secondly, To meaſure an Incloſure of any Number of Sides 
more than four, whether a Pentagonal, Hexagonal, or other 
Form, to wit, of five, fix, ſeven, eight, or more unequal Sides, 
the ſame may be performed by diagonal and perpendicular Lines, 
without having Reſpect to the Equality of the Angles in the 
Field: To effect which, you are, as before directed, to begin at 
ſome Corner thereof, always remembering to leave a Mark at 
the Place of ſtarting, if it be not otherways remarkable by either 
Houte, Tree, Gate, Style, &c. and ſrom thence proceed to take 


up the ſame in Triangles or Trapeziums, which ever appear 


moſt convenient (provided the Hedges be ſtraight, otherways 
they muſt be ſtraightened by meaſuring a Baſe Line near the 
ſaid curved Hedge, and ere thereon perpendicular Lines to each 
and every Turn, or In's and Out's, in the Fence or Hedge con- 
tiguous thereto) ; but be careful to find the Areas of each Trian- 
gle and Trapezium reſpectively by the Pen, and not by Scale 
and Dividers, (the general Method hitherto made uſe of by Prac- 
titioners) which Method is moſt certainly attended with the 
unavoidable Errors of Eſtimation ; for, as the Truth of proceed- 

ing 
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ing by Scale and Dividers, to know the Area of an Incloſure, 
depends upon the Niceneſs of Eſtimation, it therefore greatly 
behoveth every one that thus caſts up his Dimenſions, to be 
particularly careful and very circumſpect in ſuch random Work. 
However, as meaſuring by Scale and Dividers is allowed (by the 
beſt Judges) to be productive of many different Anſwers when 
planned from ſundry Scales, (the Reſult being undeniably falſe 
or uncertain), Hence the Neceflity of exploding ſuch Practice, is 
abſolutely neceſſary, when, inſtead thereof, here is recommend- 
ed a correct and expeditious Method performed by the Pen, and 
conſequently freed from the apparent, the unavoidable Errors or 
Eflimation, which you'll find in the following Chapters. 


Thirdly, In planning or mapping, ſome may have a De- 
| ſire to take ſeverally the Quantity of the interpoſing Angles 
| made by every two adjacent Sides in a Field, in this Caſe 
you are always to meaſure regularly round the Field both Sides 
and Angles, thus: If the Field's Superficies be horizontal, you 
muſt place in the Corner where you intend your firſt angular 
Point to be, one of your Arrows or meaſuring Pins perpendicular, 
and from thence meaſure two Chains in a right Line with the 
Mark that you intend to go firſt. to by the Hedge Side; and at 
the End of the ſaid two Chains ſtick down another Pin; in like 
Manner meaſure two Chains in a right Line with vour laſt Sta- 
tion, or the Hedge which you are to meaſure laſt, and there place 
another meaſuring Pin likewiſe, which muſt be always entered in 
your Field Book, as hereafter directed; then the neareſt Diſ- 

- tance between theſe two meaſuring Pins being meaſured exact 
in Chains, Links and Inches, and nearer if poſſible, this Jak 
Line is a Chord-line to the Angle ſought, and muſt be accord- 
ingly noted down in your Field- Book ere you proceed to meaſure 
the Length of the next Side or Hedge. Thus ſhall you proceed 
in meaſuring the intercepting Angles, and the Length of each 
Side reſpectively, until you have ſurrounded and compleated the 
| Field. The particular Manner of effecting the ſame, will be 
met with in its peculiar or proper Place in this Chapter, 

which ſee, 


OrsERVATION. 


Note, If you are unacquainted with the ſecond Part of this 


Book, the Contents of thoſe Fields which you meaſure (as above 
| directed) 
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directed) by Sides or Lines and Angles, cannot eaſily be obtained 
by the Pen, and therefore you muſt reduce the ſame to Trian- 
gles aud Trapeziums in the Field, and meaſure them accordingly, 
which is attended with a great Deal of unneceſſary Trouble. 

Nete alſo, As you are meaſuring the Length of the Sides in a 
Ficld, and the Fence being curved or circular, you muſt take u 
the ſame as directed in Chapter the 6th (which ſee) and thus 
enter the Off: ſet : 


An Off. Right or Left-hand — (according as you ſhall think 
proper to go round the Field, for it is not material whether you 


leave the Fence on the Right or Left-hand) firſt, ſecond, or 
third Side, &c, 


PROBLEM I. 


Of irregular Fields, conſiſting of any Number of Sides and Angles. 


How to meaſure and caſt up by the Pen, any Cloſe or Field 
whoſe Sides and Angles are both many and irregular. 


& UL: Bo 


Reduce the Field to Trapeziums and Triangles, and meaſure 
each ſeparately ; caſt up the ſeveral Dimenſions thereof, and 


collect their reipeCtive Areas, the Sum of which is the ſuperfi- 
cial Content of the Field, 


Example I. 
Admit a Field conſiſting of 7 unequal Sides, viz. MNOPQ. 


RS, whoſe Dimenſions in Chains and Links are as follow, to 
know the ſuperficial Content is required, 


In this Problem my Reader might have been taught two diffe- 
rent Methods of meaſuring all ſuch- like irregular Fields, viz. 


Firſt, By Triangles and Trapeziums. 
Secondly, By Sides and Angle, 


But 
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But this laſt Method is more properly adapted to mapping, and 
ſhall be introduced in its proper Place. , - 


- OBSERVATION, 


1. As Surveying admits of an unlimitted Variety of Figures, it 
is therefore neceſſary to obſerve, that any multilateral Figure of 
what Number of Sides ſoever, the ſame may be divided into a 
Number of Triangles leſs by two than there are Sides in the 


Figure, and conſequently requires ſo many Diagonals leſs by 
three than the Number of Sides are. 


For Inſtance, a five-ſided Figure will have 2 Trapeziums 
and 3 Triangles; a ſix-ſided, 3 Trapeziums and 4 Triangles; 
a ſeven- ſided, 4 T rapeziums and 5 Triangles, &c. Henee it is, 
that two being taken from the Number of Sides the Field con- 
tains, the Number of Triangles therein remains. And likewiſe 
3 being taken from the ſame Number of Sides, the Remainder 


will always be equal to the Number of Diagonals or croſs Lines 
therein contained. 


2. In meaſuring in a Field by Diagonals, &c. it is requiſite to 
chuſe the longeſt Baſe Line, or Diagonal, for they are not only 
ſooneſt meaſured, but leſs liable to Error; for the longer the 
Baſe Line of a Triangle is, the more abtuſe the ſubtending An- 
gle will be, and leſs ſubject to Miſtake, ſince the Perpendicular 
is ſhorter, and the Place it ſhould riſe much readier found ; but, 
on the contrary, the more remote that Angle is which ſubtends 
the Baſe, there is more Difficulty in obtaining the identical Place 
where the Perpendicular ſhould riſe, and the leſs Certainty, which 
every Practitioner can teſtify; and if you be but one Yard wide 


of the true Place, you'll certainly make the Land more than 
it is. 

3. It is likewiſe remarkable, in practical Surveying, that a 
Field or Parcel of Ground (encompaſſed by Hedges) being never 


ſo often meaſured, will always differ ſomewhat (more or leſs) in 
the Reſult, for theſe two Reaſons: 


1. If any one Practitioner ſhould go nearer the Boundaries 
than another, or fink a Link deeper (as we phraſe it) his Dimen- 


ſions 
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fhons will of courſe be greater than the other; hence a ſmall 
Difference may ariſe. 


2. The Chain, in taking Lengths, Ec. may, more or leſs, 
(though ever fo little) deviate from a ſtraight Live tothe Right 
or Left-hand ; and otherwiſe by the Unevenneſs of ihe Earth's 
Surface, may be more or leſs contiafted, c. However, theſe 


Differences (with Care in chaining) prove fo inſignincantly 
ſmall that they are ſeldom regarded, 


Theſe Remarks conſidered as an effential Preparative to Field 


FraQtice, let us then proceed to work the foregoing Examples, 
the Dimenſions thereof are as follow. 


Dimenſions. 
The Trapezium MRS. 

1704.48 C. L. 
© — — 4-45 
20, 10—— — 6.15 

The Triangle MNQ, 

262.4 
2 — 0 
16.0 2.05 

The Trapezium NOPQ. 

1919.8 
© 2.30 
16.558ä³•——— — 12.20 
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See the Work. 


Trapezium MQRS. 
iſt Perpendicular 4.45 
2d Perpendiculars 6.15 


Sum of the Perpendicular 10 60 
The Diagonal 20.10 


10600 
212000 


The double Area 213.0600 
: \ & 


Poles 1704.48 


4 . 
: Trapezium 
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The Triangle MN 
Perpendicular * 
16. 


1230 
205 


32. 80 
8. 


262. 40 


Trapezium NOPQ 


1 Perpendicular 2.3 
2d ditto — — 12.2 


14-5 
Diagonal — 16.55 


Trapez ume 1704.48 
Triangle MNQ. 262.4 


410)38816.68 
4)97 6.68 
24 1 6.68 
R 2 The 
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The foregoing Figure (which repreſents a multilateral Field) 
is thus ſurveyed: 


Firſt, Enter the Field at the Corner M, (though at any other 
would a- {wer the ſame Purpoſe) ; but remember, as before ob- 
ſerved, always to leave a Mark of Paper at the Place of ſtarting, 
and then take up the Trapezium MQRS, as you were taught in 
Problem the 4th, Chapter IV, and enter the Dimenſions accord- 


ingly. 


Secondly, Come to the Corner at Q, chain the Line QM, 
and, by the Directions in Problem 3d, Chapter IV, meaſute the 
Triangle MN, whoſe Dimentions muſt be entered alſo. 


Laſtly, Meaſure the Trapezium NOPQ,, as above, which 
enter in your Field-Book, and then you have compleated your 
Dimenſions, | 


Note, If any Part of the Boundaries ſhould be curved or cir- 
eular, you have DireCtions in Chapter. VII to meaſure the fame: 
And it the Hedge be irregularly right-lined, to wie, neither 
eurved nor circular, you'll meet with Directions in the following 
Example to meaſure and caſt up the ſame; but be careful always 
to obſerve thoſe laid down for the Benefit of young Practi- 
tioners, * 


Thus, Reader, may any Field be meaſured by Triangles and 
Trapeziums, provided the Hedges thereof be ſtraight. But here 
note, when you propoſe to meaſure any ſuch multilateral or many- 
ſided Field by Triangles, &c. ſee that you omit not (as you ad- 
vance) to leave Marks of white Paper at thoſe angular Points 
which you have turveyed, otherwiſe you'll probably commit a 
Miſtake by meaſuring ſome Part thereof twice over, or perhaps 
make ſome Omiſſion therein, whereof the Conſequence will be 
equally bad. 


I ſhall, in the next Example, introduce a right-line Off-{et, 
wherein [I propoſe to give plain and eaſy Rules to find the true 
Content thereof, with ſome comparative Remarks between this 
aud te Method hithert- uſed in caſting up Off. ſets by the Pen: 
But here, gentle Reade:, miſtake me not, when I fay 9 
_ | ing 
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being caſt up by the Pen, you'll ſay, perhaps, all Land that is 
ſurveyed is moſt certainly caſt up thereby in ſome Reſpect. I'll 
grant it, the Pen is an uſeful Inftrument in all Sciences z but mark 


how it is, and has been generally uſed by old Practitioners in 
ſurveying. | | 


Firſt then, when the Field's Dimenſions are noted down, 
before the Content thereof (by the common Method) can be ob- 
tained, provided it be any how irregular, ſo that it cannot totally 
be taken up in Triangles or Trapeziums, thoſe Dimenſions muſt 
be plann'd on Paper by Scale and Dividers; and if any of the 
Sides prove irregularly curved, our modern Authors recommend 
a Hair to be laid upon the curved Part, to point [out a balancing 
Line, to wit, a Line that (they (ſuppoſe) will give and take 
equally ; but alas! where is that Eye? where is the Mathe- 
magician that can atteſt or prove ſuch Eftimation? I muſt 
confeſs that there are Numbers of People concerned in Agricul- 
ture who will affirm they can tell the Content of any Field by 
looking or walking over the ſame; how abſurd ſuch an Opinion 
or bigotted Notion will appear, PI not pretend to ſay, but ſuf- 
fer me to aſk this Queſtion : Has not any Man the ſame Privi- 
lege of gueſſing in the F ield, that another may have of gueſſing 
in his Chamber? He certainly has. Now when theſe ſuppoſed 
balancing Lines are drawn, the Field is thereby reduced on Paper 
ſo that it may be {as they imagine) meaſured by Triangles, and then, 
but not before, the Pen is engaged to caſt the fame up, which at 
beſt is but ranlom Work, Indeed I am afraid this erroneous Practice 
is too much uſed by many of our modern Practitioners, who ate 
more excuſable, as nothing has appeared before in print to cor- 
rect this unwarrantable Practice. There is another Method of 
caſting up Off-ſets, which is aQtually perſormed by the Pen, 
viz. the Sumof the Perpendiculars divided by the Number there- 
of for a Mean; but this is as palpable as the balancing Line, 
which will evidently appear in the two ſucceeding Examples. 


Example II. 


Let the following Figure repreſent the Side of a large Field, 
being a right-lined Off · ſet, I demand the Content thereof. 


Dimen- 


132 G EO DA SIA Improved. 


| Dimenſions. 

Sa. © | „ Ge boo 
2 — 1.— —— _ 4-I7 
3 — 3 — 1.12 
4 — 25. 2 * 54 
5 — 30.28 - 4.86 


In order to meaſure this Off-ſet, place yourſelf at a, and 
fix upon a Mark in the oppoſite Hedge at h, then meaſure the 
Perpendicular a i, and note it down as hereafter taught, re- 
turn to the Point a, and, as you are chaining the baſe Line ah, 
take up the ſeveral Perpendiculars bk, cf, g m and h o, by the Help 
of your Croſs-ſtaff, and enter the ſame in your Field-Book : 
Obſerve to enter not only the Length of each Perpendicular, but 
alſo the particular Place on the baſe Line where each was erected, 
as appears in the above Dimenſions. 


Note, the Reaſon of the foregoing Off-ſet being fo broad, is 
owing to a large Pit, and a {mall Plantation on the Left, near the 


End of the baſe Line, which prevent the Meaſurer coming any 
nearer the Hedge. 


To find the true Area by the Pen of all Off- ſets thus taken up, 
obſerve this general 1 


RULE. 


Multiply the Sum of every two adjacent Perpendiculars, by the 


intermediate Diſtance upon the baſe Line, and half the Product 
is the Content, | 


Natty 
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Note, The intermediate Diſtance upon a baſe Line, is found 
by ſubducting the foregoing Length or Diſtance from the follow- 
ing; for Inftance, if it were required to know the intermediate 


Diſtance between the third and fourth Perpendiculars in this 
Example. 


Firſt, The third Perpendicular riſes on the baſe Line at 3 
Chains; an the fourth ditto, riſes at 25 Chains, that is to ſay, 
25 Chains from the Beginning at a: Then ſay 3 from 25, and 
22 remains for the intermedia'e Diftance between the third and 
fourth Perpendicu/ars; and in like Manner proceed to find the 


intermediate Diſtance between every two adjacent Perpendicu- 
lars in any Ofi-ſet whatever. 


See the Mork. 


ſt) — 2.21 24 . — _ 
4 4 5 Perpendiculars LY * 3 at Perpendiculars _ 3 
Their Sum — 6.48 Their Sum 5.19 
Intermediate Diſtance = 1. Irtcrmediate Diſtance- 2. 
6.48 10.58 
3d a — 1.12 4th - 
= ; Perpendiculars _ „ Jed Perpendiculars 4 86 
Their Sum 1.66 Their Sum 5.40 
Intermediate Diſtance- 22 Intermediate Diſtance 5 28 
332 4320 
332 1080 
2700 
36.52 — 
28.5120 
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3 — 36.52 lected. 


1—— 6.48 
2 10.58 | The ſeveral Products col- 
28 51 


4 
The Sum 2)82.09 which being thus divided by 2 


41.045 quotes 41 ſquare Chains, c. 
4 <equal to4Acres, 16 Perches 

and a half, or nearly three 

4180 Quarters of a Perch, 


40, 


16.7200 


Of the Proof of this Method. 


Every Whole being equal to all its Parts taken together : 
Hence the Area's of the ſeveral quadrilateral Figures, viz- 
F 
k i c equal to 4 Acres, o Roods, 16 f Perches. Now, ac- 
cording to the old Method of caſting up Off- ſets by the Pen 
already obſerved, you'll find the Content of the foregoing Ex- 
ample to vary or differ extremely from what it ſhould be. 


See 
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See the Wark according ta the old Method. 


Perpendiculars. 
1 — 2.31 
2 4.17 | The Perpendiculars in 
3 — 1.12 } the foregoing Ex- 
4 
5 


0.54 | ample ſummed up. 
——— 4.86 


5$)13-00 


The ſuppoſed Mean 2.6 
The Baſe Line 930.28 


20 8 
7852 


A. . P. 
Anſwer 7.8728 ſquare Chains, equal to 7 3 19 
4. The Off. ſet con- 
tains no more as F than 4 © 16+ 
3.4912 per other Side, 
40 being too much by 3 3 3 
— What an Error in about 4 Acres of 


19.648) Land! nearly as much again. 


— 


»,ꝗſ 


Now to convince the incredulous Reader (provided this 
Treatiſe ſhould ever meet with any ſuch) I'll beg Leave to 
give an Example wherein this old Method of caſting up Di- 
menſions will render an Off- ſet almoſt as much ſhort of what it 
really is, as the above is over or more than what it ought to be, 
whereby my Reader will have an Opportunity of making ſuch 
2 upon the Occaſion as ſhall ſeem good or meet unto 

im. 


Ee. 


- 
Mw — — <1 — 


f 
1 


. 
= —— — 
Ip * 


7 

1 

7 

5 

iq v 
' 4 

; —* 
f * 
9 

1 
4 
7 
# 

: - 
+ 9 
141 

4 1 

. [ 

? j 

.£ l 

l - 

A 4 \ F 
as) 
4743 

7 

4 7 

þ F 

- 

uy 
4 
- q 
* 
* 
2 
Wo {| 

Þ *& 

11 

I * 1 

1 
'T.. 

«© 3 

Pe, ts 

of 0 

i} 

. 1 
d ? 

+4 

: 4 

I: 
1 
T 
4 
. 
> 
* +4 
=” 
1 . 
os 
of 
.. 2 
q = 
js? 
1 
x 
7 
4 
1 
$ 
141 
1 


136 GEO DR SIA Improved. 


Let the following Figure repreſent an Off ſet in the Side of 2 
Field, I demand the Content thereof. 


At o 0.25 
2.0 — —_—— 
4.0 — — 4.10 
18.0 3-65 
25.0 — 3.40 
20.30 — +35 


See the Wark. 


8 4.65 7.75 7-05 3-75 1. 60 
2. 2. 14. 7. 13 30 
— — — — — 08. 50 
3.6 - 9.30 31.00 4935 1125 49-25 

775 375 87 


— — — 


108. 50 4.875 2.)17 3-63 


— —— 


Acres 8.681 
4 


2.724 
40 


28.960 
The 
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The old Method: 
6012. 30 


Mean Breadth — 2.05 
Length — — 2630 
6159 

1230 

410 


Acres 5. 39150 


A. R. P. 
The true Content of this Off-ſet is — 8 2 29 


And by the old Method it is — — 5 1 22% 


being too little by — 3 1 65 


From hence, kind Reader, you may infer, that the Incorrect- 
neſs of the old Method, is not only certain, but unavoidable 
alſo, beyond all Manner of Diſpute. 


OBSERY ATION. 


Perhaps ſome of my Readers that are not clear in this Method, 
may obſerve, that the Difference between the new and old Me- 
thod is very extraordinary. 


And that it is, almoſt impoſſible (if this new Method be right) 
there can be ſuch Difference in ſo ſmall a Compaſs as 4 Acres, 
Now, to remove Suggeſtions of this Kind, I muſt, (in Vindi- 
cation of the Truth) implore bs Favour of all ſuch (for their 

8 2 OWA 
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own Good) to return to Problem the 5th in Chapter IV, and 
ſtrictly conſider the ſame. 


Some there are, no doubt, being prepoſſeſſed in Favour of the 
old, will, at firft Sight of the aforeſaid Difference (in Example 
the firſt) condemn the new, eſpecially the Gentleman of a ſmall 
Eſtate, ſaying, Away with it, away with it | mine was always 
accounted ſo much; and if it was now meaſured by this Method, 
doubtleſs I ſhould loſe near one half of it. 


If this Book ſhould ever fall into the Hands of ſuch haſty in- 
conſiderate Gentiemen, let me once more intreat them to ex- 
amine and ponder over Problem the 5th before- mentioned ; and 
when they have well confidered the Purport thereof, they may 
then proceed to the ſecond Example, wherein they will meet 
with ſomething that will, undoubtedly, eradicate their Chagrine, 
and at the ſame Time afford them an Opportunity of changing 
their Sentiments. 


And then, with greater Reaſon, they may reflect on their Eſ- 
tates, ſaying, ** Mine were meaſured and mapped ſuch a Time, 
when the old Method was univerſally practiſed, which now ap- 
pears in the moſt gloomy, unfavourable, and worſt of Colours.“ 
What! to make an Off- ſet in a Field-fide near 8 Acres, that 
ſhould be but 4 A. O R. 16: PI without Diſpute, if the whole 
Field was meaſured, the Miſtake would be very conſiderable. 


And again, to meaſure another Off ſet in a Field, to only 
5 Acres, 1 Rood and 6 f Perches, that ſhould be 8 Acres, 
2 Roods, and 29 Perches. Well may old Practitioners diſagree 
in their Meaſurement, their Method being ſo incorrect. 


However, though I have rendered the Errors in the two fore- 
going Examples not on] war wry great, but likewiſe made 
it appear, that the old Method is as liable to make an Incloſure 


too much, as too little ; yet, notwithſtanding, I would not ſeem 
thereby to indicate, that the Errors in general (which of Courſe 
mult appertain to ſuch Proceedings) are always fo extraordinary: 
No, no, my Buſineſs is to point out the Miſtakes its liable to; 
and alſo to convince my Readers, that there is no Certainty 


in, nor depending upon the Truth of ſuch Work, And * * 
8 ore 
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fore I flatter myſelf that I am intitled to the Favour of the candid 
Reader's good Opinion in behalf of this Treatiſe, as it claims 
the Preference to all others for Truth, Correctneſs, and Ex- 
pedition. 


Note, In all the following Examples, in this firſt Part, I ſhall 
enter the Content of each Off-ſet at the Top of the Dimen- 
fions in Perches, except the next Example, and ſhall leave the 


reſt for the Learner's Practice. 


Note alſo, Inſtead of taking half the Product of the Off-ſet 
in ſquare Chains, as heretofore taught, multiply the Sum of 
your Products by 8, and place that Product at the Top of the 
Off-ſet to which it belongs: And when you have caſt up all the 
Dimenſions belonging to the Field, collect the ſeveral Pro- 
ducts, and divide that Sum by 160, otherwiſe by 40, and by 4, 
3 the Quotient will ſhew the Area in Acres, Roods and 

erches. 
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c H A Pp. VI. 


To meaſure and find the true Content of any Inclo- 


ſure, whoſe Bounds are comprebended under irregular 
right-lined Hedges. | | 


Blerve the Directions laid down in the three foregoing 
Chapters, and then you may meaſure the propoſed Field 
either in Triangles, Trapeziums, ReQ-angles, Cc. as you ſhall 
think moſt convenient ; but always remember, wherever you 
begin to meaſure, leave or place ſome conſpicuous Mark, as 
Paper, white Linen, Cloth, Handkerchief, &c. Here note, 
your firſt Care muſt be to go ſtraight to the Fence, by taking up 
the Off- ſets as already directed, and afterwards proceed as above. 
But if the Superficies thereof be very uneven or hilly, fo that 
you cannot poſſibly behold the Boundaries of the ſame from any 
one Place, nor the Marks which you may have therein placed 
or ſet up, when the right-lined Off- ſets were taken; in all ſuch 
Caſes, firſt meaſure what you can conveniently ſee on any Side 
of the Hill or Mountain; which, when done, you may, per- 
haps, meaſure the Remainder in one Figure, if you can behold 


the Marks prefixed when the Off ſets were meaſured, otherwiſe 
you are not confined to one or more. 


Moſt Surveyors, when they have meaſured a mountainous 
or hilly Field, return the Foundation * thereof for the Su- 
percial Area, alledging, at the fame Time, that no more 

rees, Corn, &c. can be planted upon a Hill or Dale than if 
the ſame Space were horizontal, and confined to the ſame 


_—_ 
* — — — 


* The Foundation of a Hill is horizontally parallel to the adjoin- 
ing Valley. 5 


Foun- 
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Foundation; I'll readily grant the Juſtneſs of this Obſervation 
with regard to Plantations 3 but Graſs being of another Quality, 
very ſeldom hath one Blade in a thouſand vertical. I hope it 
will be as readily granted, that (as the ſpontaneous Production of 
Vegetables reſpects not one particular Poſition, as ſome grow up, 
ſome down, and ſome parallel to the Horizon, &c.) arable 
Hills or Dales ſhould be meaſured, and the ſuperficial Content 
thereof returned. In Part the ſecond I have been ſomething 
more particular upon this Head, which fee. 


E xa mple. 


Let it be required to meaſure and caſt up the Content of the 
following Figure, which repreſents an Incloſure comprehended 
under unequal, though many right-line Sides. 


* 
»*q 1s 
A 3 
ad. 


, i». 
38 : "3 a 9 
Fl Wy ; X * 
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The Dimenſions, 
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North Off- ſet, Left- hand. 

441-4 

O — — O 
5.40 — 3 
9.80 40 
12.25 — 3.20 
17. O 


Eaſt Off- ſet, Left- hand. 
| 464. 


831.4 
2 0 
6.20 4.50 
10.40 — 2.70 
14.60 3.40 
20.55 — — 0 


| 


Weſt Off-ſet, Left-hand. 


209.4 
O 0 
A — 7 
12.70 2.90 
15. +20 
16.20 - — 30 
17.70 — O 
Trapezium. 
4000.2 
OO : O. O 
7.70 —— L. H. —-——7.60 
790 R. H. 16. 10 
21,10 — = 0.0 


Direftions to take the Dimenſions of this Field. 
Firſt, Fix a Mark at I, in the Weſt Side of the Field, and 


then 


begin with, and take up the North Off-ſet, by chaining 
the baſe Line Im; and when you come to the Place x, ſet up 2 


Mark or Stake, but be careful to take up the Perpendiculars that 


ariſe 
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ariſe from this Baſe to the ſubtending Corners. When you have 
chained as far as m, you may perceive two of the Faſt Corners 
of the Field to lie in a right Line with the Place m there leave a 


Mark or Stake ftanding, to which Place return after you have 
finiſhed this Off-ſer. 


Secondly, ſtraighten the Eaſt Side thereof, which you may do 
by fixing upon a Mark in the South Side of the Field at b: But 
dere note, If there is nothing remarkable in the Hedge at or near 
that Place, you may ſend I Chain-man to fix or ſet up a 
Mark thereat, otherwiſe, if you can perceive a Tree, Houſe, or 
any other Thing remarkable and immoveable, behind, and in a 
right Line with the two Corners (already menti:ned) in the Eaſt 
Side, though at a Mile or ten Miles Diftance, by fixing upon 
the ſame as a Mark of Direction, (in this and all other Caſes of 
the Kind) will prove as efteQtual as if a Maik was actually ſet up 
at b, and will ſave not only a deal of Trouble, but alſo enable 
you to proceed with greater Expedition, having taken up the Eaſt 
Off-ſet as you chained the baſe Line mn; b, by raiſing Perpendicu- 
lars to the ſubtending Corners. See the Dimenſions E Off: L H. 


Thirdly, As the South Side is likewiſe i ar, chain from b 


to the Corner e, and meaſure the South Off- ſet alſo; but forget 
not to leave a Mark in the Hedge at b. 


Fourthly, Straighten the Weſt Side by chaining from the 
Corner c, to the Mark left ſtanding at n: And as there is no 
Off. ſet upon this laſt baſe Line till you have meaſured to o, to 
wit, 9 Chains from e: Thus at o Og 
and at . ——— alſo; (See the Dimenſions, 
W. Off. L. H.) and proceed as before till you have finiſhed the 
fame ; then is the Body of this irregular Field reduced to four 
unequal Sides, which meaſure as you were directed in Problem 
the 4th, Chap. IV. 


Laftly, having finiſhed the Weſt Off-ſet at n, chain the 
Mark at b, for a diagonal Line, to the Trapezium n mb c, 
and as you advance omit not to take the Perpendiculars on the 
Right and Left-hand found by your Staff, that is to ſay, the 
Place where they ſhould be raiſed, namely, at 7 Chains, 70 
Links upon the baſe Line ce g; a Perpendicular will fall into, 
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or * the Merk at m, which being meaſured, return to your 
taff, and 20 Links farther, upon the ſume Chain-line, another 
e pendicular muſt be likewiſe raiſed to the Corner or Mark left 
in the Hedge at c, which being meaſured and entered (as already 
directed) return to the Staff, and finiſh the diagonal Line n b, 
hen are your Dimenſions compleated, and the Field ſurveyed. 
But here ſuffer me to remind the young Practitioner, that Care 
and Correctneſs muſt be his conſtant Guide or Attendant not 
only in the Fields, but when he caſts up bis Dimenſions alto. 
As no Perſon is allowed to be infallible, conſequently the moſt 
judicious and complete Surveyor may as inadvertently commit 
Miffake (if Care be neglected) as the greateſt Stranger to 
Field Practice. But from what I have already obſerved in the 
foregoing Chapters, I hope this Caution will not be forgot b 
the Learner,. who having prepared the Dimenſions of this Field 
for the Pen, the Content thereof may be found as follow. 


Sic the Nor of each OF-ſet, and the Trapezium alſs 
North Off. let, Left- band. 


5.4 4.4 2.4 4.8 
Zo 3-4 3-6 3-2 
16.2 176 144 96 
132 72 144 
14.96 8.04 15.36 

16.20 

8.64 
15.36 


| 55-16 half ſquare Chains. 


441.28 Perches, 


E 
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Eaſt Off-ſet, Left-hand, 


58.02 half ſquare Chains 


464 16 Perches. 


South Off-ſet, Left-hand. 


4.5 7.2 6. I 3-95 
6.2 4.2 2 py 


103-99 half ſquare Chains, 


A - = fn. o — . — _ — | - 
— — gn E- — VP : | | 
£D — 22 » > 2 —* — = 4 - ; : | | 
AACR $a DAS 2 55 N AA Ok . = = —— 2 — — = — 5 
* a : all — * 4 = _ wt. —_ * - — — — 2 > n * : 
: — 5 — * 


- — 
"i —— — — 


r 
— . of * _ — — * 
r AS E705 N 
— DIES 
4 I—- — — —— . 
K . > A - 
* 3 


146 GEO DÆE SIA Improved. 


Weſt Off- ſet, Left - hand. ay. 
2.9 31 3•2 1. 5 
3-7 2.3 1.2 3. 
20 93 384 4-5 
875 62 
10 73 
7.43 
3.34 
4:5 


26.20 half ſquare Chains. 


209.60 Perches. 


The Trapezium. 


23.7 the Sum of the Perpendiculars. 
21.1 the Baſe. 


237 
237 
474 


1 Half ſquare Chains. 


4000.56 Perches 


| Note, The above Dimenſions are caſt up according to the Di- 
| reftions laid down in the laſt Chapter, to wit, in each Off-ſet 
| reſpeCtively every two adjacent Perpendiculars are -added toge- 
| ther, and their ſeveral Sums are multiplied by the intermediate 

Diſtance found by deduQting or ſubtracting every foregoing 


| Length on the baſe Line, from the next ſucceeding one, for a 
Multiplier. 


See 
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See the North Off-ſet caſ up as follows. 


0 ow — 0.0 
5.40 — — 30 
9.80 40 
12.20 ——_— 
I7.0 0 


Firſt, Add 3 (the Perpendicular) to o, which being multiplied 


by 5 Chains 40 thus: 3. x 5.40 == 16.20, the Product ſet 
apart, 


Secondly, Add. 40, the ſecond Perpendicular, and 3. the firſt 


together, the Sum is 3.40, then ſubtrat 540. (the foregoing 
Length on the baſe Line) from 9.80, thus: 


9.80 — 5.40 = 4.40, which odio by 3.40, the] 16,20 
Product is 14-96 ; ſet this alſo under the former Product. 14.96 
Thirdly, Add 3.20 (the third Perpendicular) to .40, 8.64 
the Sum is 3.60 ; and take 9.80 (the preceding Length \ 15.36 
on the baſe Line) from 12.20, there remains 2.40, 1 
which multiply by 3.60 (t e Sum of the two adjacent | 55.16 
Perpendiculars) and the Product is 8.64, which place 8, 
under the former Products, J 441.28 


—— — 


Laſtly, Add o to 3 20 (the third Perpendicular;) then take 
12.20 (the foregoing Length on the baſe Line) from 17, the 
whole Line, and there will remain 4 88, which being multi- 
plied by 3 20, the Product will be 15 36; place this under the 
former Products, and collect their Sum, then have you the dou- 
ble Area of the Off-ſet in ſquare Chains, which being multiplied 
by 8, gives the Content in Perches, viz. 441.4, as Top of the 
Dimentions : But as you proceed in caſting up the Dimenſions, 
draw a Daſh with the Pen acroſs each of thoſe Lines that are 
between the Baſe and Perpendiculars, when or before you add 
the adjacent Perpendiculars, which will prevent your caſting the 
fame up twice over. Hence the Area of the Field is ob- 
tained UIZs | 


N, Off-ſet : 


- 
= —— — —o—_ I — ———— — — — — — — — 
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N. Off- ſet — 44120 

E. do, — _— 954 | A. R. P. 
— ws 2 
W. do. —— — 

Trapezium — 4 


Here ſuffer me to acquaint the young Surveyor, that as all the 
following Examples of this Kind relating to Off-ſets, Sc. are 
meaſured and caſt up as above directed, I therefore think it need- 
leſs to inſert the different Operations that follow, ſince it will 
give my ingenious Reader an Opportunity (if he chuſes) of be- 
coming very perfect and ready in caſting up the ſame; fo that 
if the Reſult of his Work ſhould happen to diſagree with the 
Reſult at the Top of the Dimenſions, he may then take it for 
granted that a Miſtake is oommitted in his Proceedings, and 
therefore ſhould re-examine his Figures. | 


Example II. 


Let the following Figure repreſent an irregular Incloſure, 1 
demand the Content vr Arca thereof. | | 


EM yr Tg . •»ů own bp MW» F = 
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To determine which way the aforeſaid Field could be moſt 
expeditiouſly 8 would be to little Purpoſe; for ſeeing 
that any irregular Field will admit of great Variety (with regard 
to taking the Dimenſions thereof ;) it therefore matters not how 
the ſame be ſurveyed, provided Care be taken not to omit or 
meaſure any Part twice: However, I would recommend to the 
Learner, if he Field or Land be horizontal, to take the largeſt 
Trapezium ar Re&-angle, &c. poſſible, and let the Off (ets be 
as foal as the Boundaries will conveniently admit of ; but in 
curvilineal Superficies, or mountainous Ground, the Surveyor 
cannot be his own Carver. Field Practice in ſuch Caſes, will 
more effectually edify, than if whole Sheets were herein delivered 
concerning the practical Occurrences of Surveying. 


Perhaps it may be obſerved, that the foregoing Figure or Field 
might as readily be ſurveyed by taking . up three or four Trape- 
zinms therein, and afterwards, (if any Off ſets be omitted) to mea- 
ſure them as heretofore directed. I'll not deny it; but as I pro- 

ſe in this and all the following Examples, to recommend a 
Method which in moſt Caſes wll claim the Preference (with re- 
gard to Expedition and Correctneſi) to any thing relating hereto 
ever publiſhed 3 hence I preſume to hope (as I dent trace the 
Fooſteps of others) that this will meet with the Approbation of the 


Geometrician, and give general Satisfaction, the whole being 
founded upon Geometry, | 


Directions to take the Dimenſions of the foregoing Field. 


Firft, Suppoſe you entered the Incloſure at the Corner a, 
though it mattere not where you enter, or where you begin) lookin 
along the North Side thereof, the Irregularity of the Fence tells 
E it muſt be ftraightened, which you effect by chaining the 

aſe Line a b, and taking up the North Off- ſet on the Left- 
hand, as directed in the foregoing Example; and when you are 
at right Angles to the Corner e on your Right-hand, meaſure the 
Perpendicular n e, enter the ſame as a Right-hand Off- ſet, and 
leave a Mark at e; then return and finiſh the baſe Line, at the 
End of which (the Hedge being at right Angles thereto) chain that 
Part on the Left firſt, which when entered, you may chain, and 


enter the Right-hand Perpendicular. Thus you have meaſured 


Secondly, 
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Secondly, Walk round the Hedge or Eaſt Side of the Field 
till you come to the Point c, there leave a Mark, and caſting 
your Eye towards d on the Weſt Side thereof, you perceive it in 
a Line with a Corner in the South Side; then chain to the 
Corner a, where you firſt began, and take up the Perpendicular 
on the Right and Left-hand, thus: When you come to o, that 
is 4 Chains on the Baſe c a, meaſure the Perpendicular o g; 
and when you come to I, to wit, 11 Chains, 10 Links, mea- 
ſure the Perpendiculari e = 5. 40, then proceed till you are at 
right Angles with the Mark left at d; meaſure the Perpendicular 
k d likewiſe, which enter as a Left- hand Off- ſet, return and finiſh 
the baſe Line c a, which alſo enter. See the Dimenſions following. 


Thirdly, Chain the baſe Line a d, and take up the Weſt 
Off-ſet as you were directed in the Weſt Off-ſet in the lat 
Example. 


Fourthly and laſtly, Standing at the Corner d, look towards 
the Mark formerly ſet up in the Hedge at c, to which Place 
chain for a baſe Line to the South Off-ſer, and take up the ſame, 
which when done, your Dimenſions are compleated. 


Here note, When you were meaſuring the North Off-ſet, an 
Off-ſet on an Off-ſet occurred on 4.94, the third Perpendicular, 
which ſee how entered, and alſo another on the laſt Perpendicular 
you took in the South Off-ſet, which ſee likewiſe. 
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Mr. Greenfield's Land, 


Marl-Ficld Dimenſions, 
21ſt June, 1770. 


North Off-fet, Leſt- hand. 


1036 + 
2 0 An Off-ſet on ditto W. 
3 BO ——— 1. 10 
8.10 —1 10 
13: — 00 537 
13—.— — 494 — 0 — 0. 
18 40 inp — 3.0 —| £4.94 — 1.35. 
26.18 — 5.82 


*» 


Left-hand Off ſet, S. W. | Right band Off- ſet, N. E. 


2074 4 | 15815 
© 5 O 0 — — — 0 
22.40 — 820140 ——— 4:35 
31 63 — 00 | IT 10— — —5.40 
5 if 31.63 — — CO 
Weſt Off-ſet, Right hand. South Ofi-fet, L H. 
1330. 
534.2 * . 
oo o 12.60 — 7.0 
532 — | — 23.0 5 20 <= 510 | 
13.18 2 84 | 8.88 l [4 
13.50 - — O | 1.520 ———— .00 1 
. 20 14 
23.90 — — 20 7 
An Off. on laſt Perpendicular. | 5 
| 24. 105 
1o— — 0 ll ö 
* e af 
A = — — — — 8 1 
U Herein 140 
4 
1 
« bl 
1 
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Herein the young Practitioner may meet with Matter ſuffi- 


_ to excerciſe his Pen, by caſting up the foregoing Dimen- 


Here note, When the Dimenſions of a Field are finiſhed, draw 
a double Line under the ſame; (ſee the double Line A B at the 
End of the foregoing Dimenſions) which will prevent both Con- 


faſion and Miſtakes, when the Dimenſions of ſeveral Fields ſuc- 
ceed each other. 


Note alſo, When you are to map your Dimenſions, obſerve 
not to enter any thing in the Right-hand Column except Remarks, 
ard an Off-ſet upon an Off-ſet when it occurs; ſee the North 
Off-ſet in tbe laſt Example, wherein on Off ſet upon an Off-ſet 
is met with, and properly entered at, and upon the Perpendicular 
where it lies, with a daſh or ſmall Line drawn between the Per- 
pendicular and the Place where the ſame is entered, 


Here followeth an Example which will enable the young Prac- 
titioner to form a more clear Notion of two unequal Perpendi- 
culars being entered at the ſame Length upon a bale Line. See 
the North Off-ſet in the laſt Example at 13 Chains in the baſe 
Line, there is no Perpendicular; and alſo at the fame Length 
there are 4 Chains 94 Links of a Perpendicular. 


Example. III. 


Let the following Figure repreſent a Parcel of Land in a Town 
ield, I demand the Area or Content thereof. 
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II. . aa rn ron | 
— — — . —— 
—— ́—— — — 
— c %44„ͤ4«éh«%é« 
212K * 4 
» — 8 3 
ere 
4 . 
13 ee ee ee e : x Og Ke 3. „ 
. cen; a ORE cont! pan OY 
——— ͤ ꝓ4Gͥʃ — un . 2 — wc; 
a „„ OTE 2 added LA þ4 M4 
I 2 — a —ͤä —— T . — 2. —— — — — 
Lk — ST OC egy 2 w—— 
a d S 
. 
The Dimenſions. 
28212 C. L. 
I 10.05 
10. 35 — — 10.00 
10.35 — 7.24 
17. 10 6.85 
17-10 —— — 390 
26.10 — — 1.55 


The Dimenſions of the above Figure are taken thus: You are 
ſuppoſed to begin at I, chain I H = 10. Chains, os Links: 
And as I g is at right Angles to I H, chain or meaſure it for a 
baſe Line: When you come to a, you'll have two Perpendicu- 
lars to enter, to wit, a L and a b, but be careful to enter a LL 
before a b, as it reſpects the Land already meaſured, i. . HI, 
La. Theſe Figures being entered, return to a, and chain till 
you come to d, where you likewiſe have two unequal Perpendi- 
culars, namely dec and dee, which being entered as above di- 
rected, that is, the Perpendicular dee before de; then proceed 
in chaining the baſe Line till you come to the End g; meaſure 
the Perpendicular alſo, and the Dimenſions are compleated. 


J 2 DE Mon- 
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DE vONSTRATION. 


Firſt. The Perpendicular IH a LT Ia = Area HI a L, 
by Example 24, Chap. V. 


Secondly, ab de x Id —Ia= Area ba cd, by ditto. 


Thirdly, de-+ gf x1 g—TId Area de fg, by ditto, 
which being collected. amount to 17 Aces, 2 Roods, 13 Per- 
ches 3, The Pleaſure of the Operation is left for the Learner's 
Amulement. 


Thus, courteous Reader, have I prepared you, (I hope) to 
enter and meaſure Inclofures bounded by right Lines or Hedges, 
though ever ſo irreguiar: And in the next ſucceeding Chapter 
you'll meet with ſomething more difficult. 


GHAP. 
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e- Nek Rf Rf of Ro SO RH RH ee 


CH A- © v3 


Teacheth to meaſure and find the true Content of a cir- 
cular or curved-line Off jet: Alſo to find the 
Content of the moſt irregular Field, &c. 


Example. I. 


Demand the Content of the following Figure, which may 
1 repreſent an Off- ſet taken up in the Side of a Field. 


In this and all other Off- ſets, you muſt take as many Perpen- 
diculars upon the baſe Line to the ſubtending Hedge or Fence, 
fo that if a right Line was drawn from the End of any one Per- 
pendicular to the next (on either Side) it would neither exclude 
any Part of the Field or Land you are about to meaſure, nor 
include any of the adjacent, as directed in Page 88, 


_ Dimenſions 
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Dimenſions. 
1114. 

0 . .60 
% I.80 
2. 2,10 
4.40 | 3.00 
6.50 — 2.30 
7.70 — 2.10 
Go OO ——— — 2.40 
11.46 3-20 
13.10 ——— —— 3.25 
15.20 — 3. oo 
20. 26 — 4.8 
22 © — — — 2.60 
24.0 2.80 
26.0 ä - 2.80 
26.80 -— — 2.60 
28 60 — —— 1,20 


This, and all Examples of the Kind, are caſt up aceordin 
to the Directions laid down in the firſt Example of this Chapter, 
being founded upon Chapter the 5th, Part the firſt, viz The Sum 
of every two adjacent Perpendiculars multiplied by the intermediate 
Diſtance upon the baſe Line (found by ſubtracting every foregeing 
Number from the next ſucceeding ) gives the double Area there; (ſee 
Page 118) then, by collecting or ſumming up all thoſe ſeveral 
Areas together, their Sum or Amount is the double Area of the 
Off. ſet in ſquare Chains, which multiply by 8, the Product 
is the Anſwer in Poles or Perches, and Ar" be entered at the 
Top of the Off-ſet. 


Whoever thus proceeds carefully, may, with the greateſt Cer- 
tainty, rely upon the Reſult z but, for a farther Proof of the 
Work, it will be proper to prove tte Multiplications; and if 
the Additions and Subtractions were firſt examined, the Proceed- 
ings might with greater Certainty be depended upon. 


As my chief Aim is to edify to a Degree of Perfection, the 
ingenious Youth, I therefore ſhall, in the next Place, give an 
Example of an Off-ſet adjoining an old Brook; and that the 
young Learner may more perfectly comprehend the Figure and 


Dimen- 
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Dimenſions of this irregular Space, I muſt beg Leave to uſe a 
larger Scale (in this Example) than that mentioned in Page 103, 
that the ſame may be thereby rendered more conſpicuous, whereof 
a clearer Notion will be formed of iti curvelineal Space. 


Example, 


Let the following Figure repreſent on Off-fet adjoining an 
old Brook, laid down by a Scale of 8 Statute Poles to an Inch, 
I demand the Area thereof. 


Dimenſons 
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Dimenſions. 
N. Off. L. H. 
59 * 

= — 
67 4 »40 
1,23 7532 
1,42 eee 
1,70 ä 1531 
2,30 — 1,50 
2,72 1,32 
2,95 — 31 
3.10 a. 20 
3,20 522 

50 — 21 
38 — 25 
3 ä 
3.90 F 
5555 * — 521 

505 nn 9 523 
6,60 — — — „50 
6,90 ——————— »45 


| AnOff.onditto, L. H. 
14 
O — 0 
„60 * 0 
575 * 517 
91 — — — 22 
1510 — 21 
1.31 -[ 0 
An Off. on do. R. H. 
12 
0 — 0 
„60 — — —0 
80 „10 
1,00. „22 
1,20 — 22 
1,30 — 514 
1,50 — — 0 
L. H. an Off. on do. 
24 
O —— — 0 
362 — 0 
1, oo - — 423 
1.20 — — „24 
1,332 —— — 21 
1.30— — „10 
L. H. Off. between 1,50 & ,21 
| 6: 
0 — — — — 0 
: vw 
50 _ * 235 
70 — — — — 38 
„ > __— Co _ 35 
1,60 — — — — — — 00 
[2,10 —— = — — — 00 
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Perhaps an Explanation of the foregoing Dimenſions would be 
looked upon by the Rds & Px — I have, id, all 
the foregoing Examples, explicitly performed the ſame reſ pectively; 
which now induces me not to be guilty of an unparconable 
Treſpaſs upon my Reader's Patience. 


I am too well convineed, that whoever the Youth is that takes 
Delight herein, will have no Occaſion for a Finger-poſt to each 
Example, ſecing they are all performed alike. 


The Off-fets collected. 
North Off. ſet, Left-hand | 59+ 
An Off-ſet on ditto, Left-hand | 
Ditto on ditto, Right-hand — 14 
Left hand Off- ſet on ditto —— — 2+ 
L. H. Off. between 1,50 & ,21 —— | 


| | 2 Perches. the 
Area of the Off- ſet Net every Whole being equal to all its Parts 
taken together; hence the Area of the whole Off ſet is obtained, 


by adding the mean Off- ſet and Off ſets upon Off. ſets together, 
às above. 


I hope the foregoing Example of a Brook Side, will ſuffici- 
ently direct the Learner, as therein is a Specimen of Entiy which 
will qualify him to meaſure the moſt irregular Boundaries; and, 
by the Dimenſions with the Pen, diſcover the true Area of 
the ſame: So that if a Meadow, or any other Incloſure, was 
bounded on all or any of its Sides by an old Brook, the Sure 
veyor needs do no more than firſt to ſtraighten the Sides there- 
of according to the Directions in the two laſt Examvoles ; by 
which Means the ſame is reduced to a Trapezium, or an irre- 


gular Polygon, and may be meaſured as directed in Chapter the 
5th, Part the xt. 
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Example. III. 


Let the following Figure Len a Field, I demand the 
Content thereof, 


11 


| . The 
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Dimenſions. 
iſt. W. Off. L. H. on ditto. E. Off. L. H. 
189 771. 
6.60— — — 1,001 1,50 — — — — 590 
YO — — — 1 0 VVV 
8 wo 4,60 — — „50 
F409 ——————1,70 970. 5556 
14 ˙50—— 1,60 8,30— — * 
15.50 ———ß—rv 301 9.70 — . 
. 3 10,20 — ——— — ,60 
Mm | Proms | 120 — on 3-00 
12, — — — 5 50 
2d W. Off. L. H. 5 eee 
635 15,40 ——— 
9 — 8 — o 17, — — — 530 
15310 ——=— 5.17 60— — „20 
ESI = -— 00 | 18.90 — — „0 
17,40 — — co 220 W 
20,50 ——— — 10 | 23,90 — 2,00 
ZI,IO ————— co 530 2539. —.— — 1,40 
N. Off. L. H. Trapezium. 
192 4795 
wi a > — — — © 
$,0 — „40 5 Oo ————R 12 11,0 
12, 0 — 2,00 | 17,0 ——L H—— 11,20 
14.60 — dae. e , e 2558 ——— 00 
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Of-ſets, &c. colllcled. 


89 


035 
192 


771 


4795 
. N. 
6582 = 41 O 22 


The Field Work of the foregoing Figure explained. 


N. B. This Explanation is occaſioned by the two Weſt Off- ſets 
that appear in the Field-Book, which perhaps may not be ſo 
immediately underſtood. | 


Firſt then, you are ſuppoſed to cater the Field at A; chain 
from A to E, and take up the Weſt Off-fet to the Left hand, 
leaving a Mark at F. 


Secondly, Return to A, and chain to D, upon which Line 
take up the ijecond Welt Oli-fet. Sec the Entry thereof. 


Thirdly, Toke up the North Oft ſet as you chain from D 
to B. 


Fourthly, takc up the Eaſt Off- ſet as you meaſure the baſe 
Line from B to C. 


Fitthly, meaſure and take up che Sout!. Off ſet, when chaining 
from Ct OA. | 


And laſtly, meaſure the Trapezium ADBC, as you were 


taught in Page 115, and 116. See the Content of bach Off-ſet 
«rtered ai the Top of the /everal Dimenſions, | 


Example 
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Example IV. hy 


* 
Let the following Figure repreſent a Meadow bounded on one 14 
Side hy an old Brook, I demand the Content thereof. ' f 


* 
— 
— 


NORTH. 4 


WEST. 


SOUTH. 


Dimenſions 
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Dimenfions, 
1 
Left-hand Off. Brookſide, E. 
14894 C. L. 
0 * O 

TT. 5 5500 
2,50 , —. - 
4,0 — — 1,29 
$0 ———— —— 1, 20 
Go Om— m—— 1,40 
7,0 Ty 5710 
8,00 —— tn EE On 5540 
ä „ 
11,40 1,20 
13,0 — . 

14.0 * ae” 550 

16,0 7 * 550 
18,20 | — 00 
20,20 = hn I,jIO 
22,0 — 1.10 

230 — —— 40 

25,0 — 4.0 

26,0 350 

26,30 — — — ,o 

1 30 


G EO DAT S1 A Improved. 


2 
| Right-hand Off- ſet, W. 
61745 
0 — 1,00 
3.0 ä 
3.0 N 1.0 
20. 30 — 14 20 
— . 
3 
An Off. on ditto, R. H. 
314 
O O 
3— — 7 * O 
3,60 TIO 0,85 
5,0 ge: 0,90 
5535 core We 
4 
S, Off. L. H. 
ä 2112 
Ren 2,00 
2,20 1520 
4,90 2,10 
6,40 — a6 
9,20 — $20 
140 —— * 0 
1 Off-ſet - 14893 
2 ditto - 61744 
3 ditto - 312 
4 ditto - 2114 
A.R.P. 


7907 = 49 1 27x 


the true Content of the Meadow. 


Direction: 
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Directions in the foregeing Field or Meadow. 


When you come into it, make for the North Side there- 
of, (though any Side would anfwer the ſame End ;) then fix on 
a Place in the Hedge, ſuppoſe at A, and caſting your Eye towards 
the oppoſite Side, fix on a Mark in the Hedge at B, to which 
Place chain, and as you advance take up the Left-hand or Brook 
Off-ſet, as you were directed in the ſecond Example; and at 
the ſame Time take up the Right-hand Off- ſet; but when you 
have meaſured 30 Chains on your baſe Line, your Staff will in- 
form you that IA thereat doth ariſe into the ſubtend- 
ing Corner, upon which you'll have a South Off, ſet; the firſt 
Perpendicular thereto lies between the Staff and the Mark in the 
Hedge at B; (fee the 4th or South Off ſet, Left hand) then are 
your Dimenſions ended, which you may caſt up in the Field, if 
you think proper: And if the Dimenſions are to be planned, 
you meet with Directions to effect the ſame in Chapter the 

inth. | Thee: pre rea 


N. B. If any of my ingenious Readers ſhould think the pre- 
ceding emblematical Types too few, or inſufficient to quilify them 
for real Practice; let them draw, with a Pencil, or Pen and Ink, 
upon Paper, ſuch curvelinzal bounded Fields as their Fancies 
ſhall dictate ; which, according to the foregoing Rules, may be 
meaſured by a Scale of equal Parts, and a Pair of Dividers, equally 
the fame as if taken with a Chain in the Felds | hus let them 
proceed in drawing the Form of one crooked Field after another 
upon Paper, till they become perfect and ready in meaſuring the 
ſame; and then, (at not before) they may venture into the 
Fields: But in caſe the Idea ſhould prove ſomewhat barren, 
and the Youth be at a Loſs to draw himſelf difficult Examples, 
let him walk into the Fielus with Paper, Pen and Ink, and draw 
the Form, at Pleaſure, of ſuch and ſuch Fields as he ſhall think 
proper; and when he comes home, may meaſure his random 
Plan by the Help of any Scale of qual Varts, which ma 
be repeated till he is excredingly ready therein; whereby he 
may qualify himſelf for rea! Practice, I would recommend this 
laſt Expedient as a preparative Introduction to the Chain in the 
Field; for the Learner may be aſſured to meet with every Day, 
and in every Ineloſure, unexpected Variety, ſinee there are ſcaice- 
ly two Incloſures to he met with alike in Form. And when he 
is ready in meaſuring one Field, let him fix upon another or two 
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Dimenfions, 
1 
Left-hand Off. Brookſide, E. 
14894 C. L. 
0 O 

— * 5500 
2,50 —  . 
4,0 — — 1,20 
5,0 —— — — 1,20 
8550 — 1 — 0 
7,0 „ 5510 
B,00 — 5.40 
P —— 
11,40 — f 1, 20 
13,0 bs Beats e FEY 1,38 

14,0 - MEE” 550 

16,0 460 
18,20 — — 4,20 
20,20 —— 1,10 
22,0 — 1.10 

23,0 3 — 40 

25,0 — 4.0 

26,0 370 

26,30 — — * W 

32,0 — — 2,0 
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2 
Ripht-hand Off-ſet, W. 
_ 
0 ö 1,00 
3.0 —— 
8 — 13.70 
20,20 — — 14 20 
— 1 
3 
An Off. on ditto, R. H. 
314 
O 0 
2,20 — (s 
3,60 3 o, 85 
5,0 _ 0,90 
575 MAG 
4 
S. Off. L. H. 
2112 
6 2,00 
2,20 1520 
4,90 2,10 
6,40 TI 1,36 
9,20 — $20 
14,0 — — © 
1 Off-ſet - 14892 
2 ditto - 61744 
3 ditto. 31 
4 ditto - 2112 
A. R. P. 
077 491272 
the true ce the 11 


Direction: 
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Directions in the foregeing Field or Meadow. 


When you come into it, make for the North Side there- 
of, (though any Side would anſwer the ſame End ;) then fix on 
a Place in the Hedge, ſuppoſe at A, and caſting your Eye towards 
the oppoſite Side, fix on a Mark in the Hedge at B, to which 
Place chain, and as you advance take up the Left-hand or Brook 
Off-ſet, as you were directed in the ſecond Example; and at 
the ſame Time take up the Right-hand Off-ſet; but when you 
have meaſured 30 Chains on your baſe Line, your Staff will in- 
form you that a Perpendicular thereat doth ariſe into the ſubtend- 
ing Corncr, upon which you'll have a South Off-ſet ; the firſt 
Perpendicular thereto lies between the Staff and the Mark in the 
Hedge at B; (fee the 4th or South Off- ſet, Left hand) then are 
your Dimenſions ended, which you may caſt up in the Field, if 
you think proper: And if the Dimenſions are to be planned, 
8 meet with Directions to effect the ſame in Chapter the 

inth. | > es 


N. B. If any of my ingenious Readers ſhould think the pre- 
ceding emblematical Types too few, or iuſufficient to quility them 
for real Practice; let them draw, with a Pencil, or Pen and Ink, 
upon Paper, ſuch curvelinzal bounded Fields as their Fancies 
ſhall dictate ; which, according to the foregoing Rules, may be 
meaſured by a Scale of equal Parts, and a Pair of Dividers, equal] 
the fame as if taken with a Chain in the Felds | hus let them 
proceed in drawing the Form of one crooked Field after another 
upon Paper, till they become perfect and ready in meaſuring the 
ſame; and then, (Int not before) they may venture into the 
Fields: But in caſe the Idea ſhould prove ſomewhat barren, 
and the Youth be at a Loſs to draw himſelf difficult Examples, 
let him walk into the Fielus with Paper, Pen and Ink, and draw 
the Form, at Pleaſure, of ſuch and ſuch Fields as he ſhall think 
proper; and when he comes home, may meaſure his andom 
Plan by the Help of any Scale of qua! Parts, which ma 
de repeated till he is excredingly ready therein; whereby he 
may 2 himſelf for rea! Practice. ] would recommend this 
laſt Expedient as a preparative Introduction to the Chain in the 
Field; for the Learner may be aſſured to meet with every Day, 
and in every Incloſure, unexpected Variety, fince there are ſcaice- 
ly two Incloſures to he met with alike in Form. And when he 
is ready in meaſuring one Field, let him fix upon another or two 


adjoin- 


| 
| 
| 
f 
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adjoining thereto, which he may meaſure and plan, if he chuſes, 
according to the Directions given in the ſucceeding Chapters; 
and, for his farther Improvement herein, ſhall introduce an Ex- 
ample of a ſmall Eftate before I cloſe this Chapter, whereby he 
may form a clearer Idea of Field Practice. 


Exumple V. 
Let it be required to meaſure the following ſmall Eſtate, con- 
fiſting of four Incloſures, ſo that the Dimentions thereof may be 


caſt up by the Pen, and afterwards planned if defired : I demand 
the Content of the whole, and of each Field ſeverally. 


OgsRR- 
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Oss ER VAT TON. 


In meaſuring this Eftaie, you muſt be very accurate in 
your Dimenſions, otherwiſe you cann-»t poſſibly give a juſt Re- 
turn or Plan of the ſame : But here note, if you m: afure an inner 
Off-ſet in one Field, there will be no Occaſion to h+ve an Off- 
ſet up to the ſame Hedge in the adjacent or adjoining Field; ( ſee 
the South Off ſet in the Field M ;) and when you come o meaiure 
the Field Q, the e will be no Occaſion to meaſure or ſtraighten 
the North Side thereof; but obſerve to take the Area of the 
South Off. ſet in the Field M, from the Area of the Dimenfions 
of the Field Q; and the Remainder is the true Arca thereof, 
Forget not to leave Ma. ks in the Corners, c of every Field 

ou come to when meaſuring, to which you mutt meaſure; for 
LS when you come to the Corner m, in the Field M, 
leave a Mark in the Hedge, and alſo one at B, underneath wich 
the Chain muſt come when you are meaſuring thereto in the ad- 
jacent Fields And when you meaſure the Eaſt Off ſet therein, 
it will be needleſs to take Notice of the Hedge which hes up 
thereto when you are meaſuring the Field Q, to wit, the North 
Hedge, having the circular Form thereof in the Field M, the Area 
of which muſt be taken from the Trapezium mr h B, and the 
Remainder being added to the Eaſt and Weſt Off. ſets in the 
Field Q the Sum will be the true Area thereof. And alſo 
the Eaſt Off-ſet in the Field O, muſt be taken from the Area of 
the Dimenſions of the Field P; and there will remain the Area 
thereof, and ſo of any other, which ſhould appear in the Di- 
menſions, as follow. 


Dimenſions 


— — — — — 
_ 
— 2 * 
1 
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Dimenſions of an Eftate in the Townſhip of —— in the Pariſh 


of „ and County of „ belonging to 7 T, 
Eſq; John Ancher's Tenant at Will, 9 June, 1770. 
Field M. R. H. Off. 8. 
N. Off. L. H. 2736. 
0 — 300 
307» 4375 3 8,00 
O oO O I7, Cr — I 3,0 
1,0 * 1,20 19,50 — —ę-—-— — Q 
1,20 — 2,00 
2,30 2,00 
6,40 . 
8,0 — 510 
10, 30 2,00 
19,50 9 
& 04 LB. 8. Off. L. H. in Field M. 
Ph 42 4 8 — Field Q. 
5 6.0 1,50 1 
10,00 — . oof 313, 2 
13,40 - 2 5 7 Oy 
34 2 3, 5 
5,60 2,70 
7,90 — 2,45 
— 10,34 1 wm, 
Field Q. 12 85 
R. H. Off. W. 
486.2 | 
0 — 0 
4,60 — „40 
7, 80 — 22 | 
13,0 —— — 60 
14.— —— + ö 


The 
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Field Q continued. 
E. Off. R. H. 
Trapezium. 3624 
Oo . 
24924 1,70 — „60 
11,30 ——R H 7,790 | 9,10 — 3,00 
13,50 —— —L H-—— 7,80 | 19,50 — o 
20,10 — oo 
Field O. 
” Right-hand Off-ſet, E. 
L. H. W. Off. a 
os ae 5 
ge 3944 JK 80 
2,79 —1, 30 16, — 
6 — 4,00 
6,80 — 3,00 
9,10 — 1,20 
16,0 —ůů— 120 
| Field P. E. Off, T H. in Fd O —Fd. P. 
L. H. Off. N. W. 107. 
0 O 4,0 — — 1,20 
22, 80 6,50] 9.0 1, 10 
24,0 — — 4,4011, 60 — o o 
e 
| 1996; 
I'2, — — 10,06 \ 
| 24 — 0 | 
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| The Field Notes explained. 


Firft, you are ſuproſed to enter into the Field M, at the Mark 
T, from whence { after you have ſet up a Mark) chain to the Corner 
A, aud take up the Right and Left-hand Off-ſets. See the laſt 
or foregoing Example. Then chain from the Corner A, to the 
Corner B, and take up the Eaſt Off ſet alſo; in like Manner 
chain from B to m, taking up the South Off ſet as you were di- 
rected in the firſt Example of this Chapter : But here obſerve, 
that this Off-ſet projects into the North Side of the Field Q 
and therefore you need not ſtraighten the Hedge on both Sides; 
but take Care to mention at the Top of the — Minus 
Field Q; thus abbreviated, ——Fd. Q. 


Secondly, Having finiſhed the Field M, at the Corner m, 
enter in o the Field Qthereat; and after you have obſerved the 
Form thereof, firſt take up the Weſt Off ſet therein, which lies 
upon the Line mer; then retu/n to the Corner m, and from 
thence chain to the oppoſite Corner, to wit, h, for a diagonal 
Li:e t the Trapezium mr h B, which, when you meaſure, 
raiſe Perpendiculars thete tom to r on the Right hand, and B on 
the L:ft-hard. See Problem IV, Chapter IV; and alſo Example I, 
Chap er VI, wherein you have Duections to meaſure any T rape- 
zium whatſoever; which being enteicd, then take up the Eaſt 
Off ſet hat lies upon the Line h B, by chaining from the Mark 
in the Hedge at h, to the Mark you left in the er at B, then 
hate you compleated che Dining of the Field Q. 


- Thirdly, Enter into the Field O, and ftart from the Mark 
| you (er up at U, to that left in the Corner A, taking up the 

ght and Left band Off-ſets, as already taught. But Bere 
abſerve. when you meaſure the Perpendicular on the Left-hand to B, 
you will have no Occaſion to meaſure any other Perpendicular on 
that Hand till you come to A. 


But then you wauld have included therein the Eaft Off: ſet in the Field 
M. which ſhould be ſubtructed therefrom ; nevertheleſs, it will not be 
amiſ for the Learner to have as great a Variety as each Example will 
admit F; and (therefore) as he advances on the baſe Line D A, 
take up as many Perpendiculars as the Left-hand Hedge wn : 

' | | take 
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See that the Right-Hand Perpendiculars be not neglected, which 
done, walk to the Corner C, and meaſure the Eaſt Off-ſet alſo 
that lies between the baſe Line C D and the Hedge on the Left- 
hand, then is this Field meaſured likewiſe. 


Laſtly, ſtep into the Field P, walk to 8, the South Corner 
theieof ; and from thence chain to I, the oppoſite Corner, upon 
which Line take an Off- ſet to the Right and Lett-hand, { ſee the 
. of the ſame) which when entered you have finiſhed the 
whole, 


OBsERVATIONS. 


1. In the foregoing Example I have defignedly omitted in the 
Field Notes, Remarks, as Ponds, Pits, Timber, Buildings, &c. 
which perhaps might have occurred, being apprehenſive the ſame 
would rather confuſe than edify in this Place: Moreover, I have 
directed to meaſure each Incloſure ſeparately, though contrary to 
that cor rect and expeditious Method of chaining a Main- line acroſs 
an Eſtate, and meaſuring the Incloſures ſeverally that you paſs 
through, as they are met with on the Right and Left-hand, whereby 
a Plan, with leſs Trouble, may be drawn from the e 5 
taten; an Example of which I have delivered in Chapter X; but 
muſt intreat the young Practitioner not to peruſe or examine the 


fame until he is very expert in planning and caſting up this and the fore- 
going Examples. 


2. And although in the laſt Example, the Right-hand Co- 
lunin contains Part of the Dimenſions of the ſmall Eſtate, yet, 
notwithftanding, if the young Practitioner be ready in the pre- 
ceding Examples, he'l! find it no ways difficult to the ſame, 
more eſpecially after he has read the three ſucceeding Chapters. 
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The Amount of the Dimenſions, 


Perches. 

Field M, North Off-ſet, Left-hand — 307. 
South ditto, Right-Hand — 2736. 
Eaft ditto, Left-hand —— 127, 
South ditto, Left-hand —— 313.2 


i 3484 
Field Q: Right-hand Off-ſet, W. — 486; 


Trapezlum ——  —— 2492. 


Eaſt Off-ſet, Right-hand — 3624 


341 
—S, Off. Left-hand, in Field M. = * 


3027 


Field O, Left-hand Off- ſet, VW. — 4052 
Right-hand ditto, E. — 1094 


1500 


Field P, Left- hand Off- ſet, N. W. — 1447 
Right-hand ditto, 8. E. — 19964 


4433 

— E. Off. L. H. in Field O. ot 18 

33274 

The Amount ef the whole Eſtate particularized, with the real Name 
of each Incloſure, . 

A. R P. 
M, Dairy Field — 3484 = 21 3 4 
Q, Pool's Meadow 30271 = 18 3 27 
O, Horſe Paſture — 1500 9 1 20 
P, Lady Acre —— 33271 = 20 3 72 
Total 70 3 184 
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- -» a » 


C H A P. VIII. 


Divifion of Land. 


AND (when it becomes the Property of contending Par- 

ties, Co-heirs, joint Purchaſers, or Co-partners, &c.) is 
occaſionaily divided into ſuch Shares or Parts as the Co-parties 
are intitled thereto. And fince this cannot poſſibly be don or 
effected without having Recourſe to the Aſſiſtance of a Surveyor, 
or ſome Perſon equally qualified to perform the ſame. I ſhall, 
therefore, in this Chaprer, lay down ſuch Rules and Directions 
as wil! undoubted y enable any Meaſurer to compleat the ſame 
when O caſion offers. 


Wen any Land is to be divided, meaſure the ſame by the 
Directions beſote given, ere you divide it, except it is to be di- 
vided into two equal Parts; and in ſuch Caſe it may be performed 
with leis f rouble. Then proceed by the Rule of Fellowthip 
taught in the firſt Chapter; but before you begin, you mutt be 
informed, by the Parties concerned, where their reſpective Shares 
ſhould nearly be, namely, whether in the eaſtern, weſtern, or 
ſouthe: n Sides of the Land, c. and if Water be ſcarce therein, 
it would be proper fo to divide that each Part may have Commu- 
nication with, and to that neceſſary Element; otherwiſe the 
Parties concerned and obſtructed therefrom, will certainly find 


themſelves aggrieved thereat, fo as not to acquieſce to, and con- 
{um the Diviſion. 


PROPOSITION I. 


Shewing how to divide a triangular Piece of Land ſeveral 
Ways. 


Example 


274 
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Example I, 


'Let theTrian leABC, repreſent a Piece of Land tobe divided 
between two Men; firſt equally; ſecondly, unequally; and in 
both Caſes the Line of Diviſion to proceed from the Angle C. 


(Plate 2, fig. 1.) 


To divide this Field into two equal Parts, you need only chain 
the Side A B, andlay down the Half thereof, by meaſuring back 
again from B to D; then a Fence directiy drawn or made be- 
tween D and C, will divide the Field equally. For ſuppoling a 

Line was drawn through the Point or Corner C, parallel to the 
Hedge A B, biſected in D, and D C being joined, reduces the 
Field to two Triangles ſtanding upon equal Baſes A B and DB; 
and Triangles handing upon equal Baſes, and between the ſame 
Parallels, are equal by 38th Prop. 1 Euclid Hence the Area of 
the Triangle AD C, is equal to the Triangle DBCQED. 


Secondly. Let it be required to divide the ſame triangular Piece 
of Land into two unequal Parts, that is to ſay, one Man to 
have 5, 6 or 7 Acies more than the other; or to have two 
Thirds, or any other Part thereof, in all ſuch Caſes, this is the 


R U L E. 
As the Content of the Field is to the Length of any one 


of its Sides, ſo is each one's Proportion or Share of the Content, 
to his exact Length upon the meaſured Side; which muſt be laid 
down or meaſured from the Corner B towards A, or from A to- 


wards B, according as the Parties have agreed concerning the 
Diviſion, 


Now, iti the foregoing Example, let it be required to divide 
the triangular Field ABC, between John and James, and John 
to have 3 Acres more than James, I demand where the Line of 
Diviſion muſt be drawn to the Hedge A B. By the foregoing 
Directions you meaſure and find the Content of the Field to be 
28 Acres; and as John is to have three Acres more than * 

E 
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take half the Difference between their Sba es chat is to fay, one 
Acre and a Half, and add it to half the Content, viz. 14 Acres, 
the Sum is 15 Acres, 2 Roods, John's Share; and : Acie, 
2 Roods, taken from 14, there 1emains 12 Acres, 2 Koods, 
James's Part. 


Then ſay, 
A. C. A. | 
As 28 27 :: 1 to John's Diſtance upon 
the Side AB. 7 3 7 
1085 


310 . 
— Ci. L. Inches. 
28) 418 5 {14 4 
28- » R. 14 Ch. ins 94 Links, 
— 14 ob a Link, Anſwer. 
x38 
112 
269 
252 


130 
112 


18 


By the above Operation, you find that John muſt have 14 
Chains 94: Links, laid down or meaſurcd from the Corn r A, 
towards the Corner B, viz. from A to G, an! draw the Line 
E C, which will divide the Field as was required, It it were 
demanded to divide the ſame into any ether unequal Parts, you 
mutt in like Manner proceed. | 


PROP. II. 


Let it be required to meaſure and divide f. 2, Plate 2, which 
repreſents an Lcloſure, into two equal Parts by a Line pro- 
seeding from a Pond at A. 


2 The 


: 

F 
| 
* 
* 
id] 


2... I Et — ꝓ — — vr — — — > ——_ -- — 
—— - = — — — — pull 
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The moſt ready Way to do this, is firſt to draw a Line from 
A that ſhall nearly divide the Ficld into two equal Parts, as AB, 


which you may call the ſuppoſed Line of Diviſion; then meaſure 
the Parts ſeparately, and if the Content of each be alike, you 
have equally divided the Field ; but if unlike, take half the 
Difference from the greater Part, and join it to the leſſer, thus; 
divide half the Dillerence in ſquare Perches, by the Length 
of the ſuppoſed Line of Diviſion reduced to Poles, and the 


Quotient will be the Breadth to meaſure or lay down from the 
greater Part. 


Here note, If you meaſure with a four-pole Chain, reduce 
your Chains and Links into a one Pole Chain, thus ; multiply 


the Chains and Links thereof by 4, and the Product will be Poles, 
and decimal Parts thereof, 


Example. 
C. L. 
I demand how many Poles in 7 19 
4 


Anſwer, 28.76 Poles. 


8 

Alſo I demand how many Poles in 14 75 
Anſwer, 59 Poles. 4 
4) 59 09 

Proof 14 75 


And to reduce Poles to Chains, Ec. divide by 4, as above; 
and the Quotient will be Chains and Links. 


Example. 
demand how many Chains and Links in 13.84 Poles? 
4 13.14 
Anſwer 3 Chains, 46 Links. 346 


In 
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In the foregoing Example meaſure the Length of the ſuppoſed 
Line of Diviſion A B, (but remember to begin at the Hedge on 
the other Side of the Pit, and nut at the Point A) and you'll 
find it to be 15 Chains, 32 Links; then meaſure each Part ſepa- 
rately, and caſt up the {ame {ns before taught) whilſt in the 
Field, and you will find each Part to contain as follow : 


A. N. . 
The Eaſt Part 14 3 17 
The Weſt Part 12 1 34 


Suppoſed Line of C. L. 
The Difference 2 2 23 Diviſion — 15 32 


4 


Half ditto — 


I 
4 
5. 
4 


The ſuppos'd Line of 
Diviſion is 61.28) 21100 (3.44 
Perches. | 18384 — 
86 Links of a four- pole 
27160 Chain. 
24512 


26480 
24512 


19680 


ä Dy the abs ve Proceedings, you ſee the weſtern Part is leſs than 
the Eaftern by 2 Acres, 2 Roods, 23 Perches, the Half of which 
reduced (according to the foregoing Rule) is 211 ſquare Poles, 
which being divided by 61.28, (the ſuppuſed Line of Diviſion 
in Poles) gives 3.44 Poles, equal to 86 Links of a four-pole Chain, 
which muſt be laid down or meaſured from A towards d, and 
from B towards c, between which Point, a Fence made will 


divide the Field equally, as was required, 


Z 2 Example 


61 28 


— — 
— — - 


— 


— — — — . 
Ly 2 — — 


— 
— — 


— 


— — 
b ” — — — ? ——— 
— PR - — — _— — 
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Admit fig. 3, plate 2, to repreſent an Incloſure the Property 
of three Men, (viz, Joſeph, John and James,) containing 21 
Ac es, 3 Roods, 12 Perches, to be divided equally, that is to 
fay, each to have 7 Acres, 1 Rood, and 4 Perches; and the 
Lines of Diviſion to terminate at, and communicate with a Pond 
of Water that is therein, ſo that each Perſon may have the Be- 
nefit thereof, and not tieſpaſs upon one another's Lond, 


ſep A. R. P. P. 

ehh — 1. 42 1164 
Jae. 4 14 1166 
James — 7 1 4 = 1164 


— — — a — — — — 


21 312 =» 3492 


To effect this (after having fxt upon the Situation of each 
Part, by ixing Mares at à and E,) firſt ſtraighten the 
Hedge A F E, by taking up the Off- ſet (as hath been taught in 
ta, h Example of the preceding Chapter) AL EF; and, in 
chaining the Baſe thereof, mezſ{ure the Perpendicunlar Lo: Hav- 
ing Fniſhed this Part, caſt vp the Dimenſions thereoi in the 
the Field, which amount to 1110 {quare Perches, being too little 


by 54, ſeeing each Man's Proportion is 1164 ſquare Perches, 
as above. 


Secondly, Meaſure the Trapezium A B o, and you'll find 
that it contains 1126 ſquare Perches, being too littie alſo by 
38 New, as you know the Field to contain juſt 2492 ſquare 
8 you need only take 38 from the Part unmeaſuied, viz, 
GC DE o, and adjein it to the laſt meaſured Part, namely, 
the Trapezium AB Go; and alſo take 54 ſquare Perches from 
the other Side of the unmeaſured Share or Part, and lay it to the 
firſt meaſured Part, then is the Field divided as reduired. How- 
ever, to prove the Work, it will not be ar f wo meaſure the 
third and laſt Part, as you did the two former, (ere you 
take any thing therefrom) and finding it to be 1256 ſquare 
Perches, that is, 92 too much; nevertbeleſe, collect thoſe dif- 
fering Shares together, viz. 110 . 1126 ＋ 1256 = 3492, 
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a convincing Proof of your Proceedings. Suppoſing then the firſt 
Part belonged to Jeſeph, the ſecond to John, and the laſt mea- 
ſured Part to James, who hath 92 ſquare Perches more than his 
proportionable Right, which mult be divided according as Fo/eph 
and John are deficient in their reſpective Parts, wiz, 


54 -5* 1110, Joſeph's ſuppoſed Share = 1164 1 their true " 
and 38 ＋ 1126, John's ditto - - - = 1164J Shares, i 


which, to lay down properly, you may proceed thus : Firft mea- li 
ſure the Diſtance between the Mark in the Hedge at E, and the 

Mark left or ſet up at the Pond (when the Perpendicular Lo was | 
meaſured ;) which being 12 Chains, 17 Links, = 48.68 Poles, | 
a Diviſor to 54. Perches, the Area of Joſeph's Deficiency. 


See the Operation, 


48.68)54.00 (1 109 Poles reduced to the Links of a Statute 0 
48.68 Chain, 
| thus : | 
5320 4)1.109 | | 
4868 N 0 
2274 Links. fi 
54200 4 
43812 
1388 


Theſe 273 Links, lay off from n to a, at the Corner E, and 
at the Pond alſo, through which Places, to wit, a, 2 muſt 
paſs a right-lined Hedge between Joſeph's and Fobn's Land. 
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Secondly, Meafure the Diftance between the Mark at G, and 
that ſet up at the Pond o = 10 Chains, 56 Links, which being 
reduced to Poles thus, 10.56 Chains; 

in one Chain 4 Poles, 


42.24 Poles in 10 Chains, 56 Links, a 


Diviſor to 38 ſquare Perches, the Land that John is ſhort of in 
the ſuppoſed Share. 


42.24)38.000(.899 reduced to Links of a Statute 


33 792 Chain; thus: 
nen 4.). 899 
42080 — 
38016 224 Links. 
40640 
38016 
2624 


Then, from the Line o G, lay off 221 Links towards d and 
e, through which Points or Places a right- lined Fence or Hedge 
muſt paſs between John and James, and it is done. 


Thus have you compleated the Diviſion required: And if the 
fame Field were to be divided into three, four, five, or ſix unequal 
Parts, and every Part or Share to have a Communication to, or 
with a Pond, Pitt, or Pool, whether in the Middle or one Side 
of the Field, the ſuppoſed Lines of Diviſion muſt be ſo taken 


that every Diviſion, Share, or Part, ſhall conjoin with the ſame 
if required. | 


OssxRVATION. by 


| When Commoning, or any waſte Land is to be incloſed, be- 
ing the Property of ſeveral joint Lords, Freeholders, &c. the 
whole mult firſt be meaſured, and then divided into ſuch Propor- 
tions amongſt them as their reſpective adjoining Eſtates pay Land- 
Tax, or as they are otherwiſe reſpectively intitled thereto 3 


ſay- 
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ſaying, as the Amount of the Land Tax, Cc. is to the Area of 
the Common or Ground to be incloſed, ſo is each Man's parti- 
eular Tax, &c. to his reſpective Share of the Common which 
ſhould be ſo incloſed or laid out; ſo that each Diviſion or Share, 
may adjoin with its peculiar Eſtate, 


PROQOP. I, 


Teacheth to lay out an affigned Quantity of Land in a Field 
wherein, firſt, the Quantity is given : Secondly, the Length or 
Breadth muſt be found to obtain the other: T hus, if the Area 
of the given Quantity be divided by the Length of the Field, the 
Quotient will be the Breadth required; but if you are confined 
to a particular Breadth, the propoſed Quantity muſt be divided 
by the ſame, and the Quotient will be the Length thereof, 


Example. 
Suppoſe a Farmer lets an Acre of Meadowing to be laid out 
in one Side of a Field that is 24 Chains, 27 Links long, I de- 
mand the Breadth of the ſaid Acre therein. 


See the Work. 


24.27 
4 
Poles 97.08 ) 160.00 4)1.64y 
97 08 — 
41 
62920 
58248 


46720 Anſwer, 41 Links and 
39832 nearly a Half, 

68880 

67956 


— — 
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EXPLANATION, 


Though, from what has been already mentioned and taught 
on this Head, I ſhould think it needleſs to expatiate upon 
this Example ; but perhaps ſome of my Country Readers (that 
have Occaſion ſeme Times to let Meadowing, &c.) cannot ſo readily 
comprehend the ſame; and as I have hitherto with the utmoit 
Cheartulneſs, endeavoured to render every Thing herein both 
plain and beneficial to the honeſt Farmer, 1 * look upon 
it a Duty indiſpenſible to gratiſy, and (if poſſible) fulfil his 
Expectations by an explicit thorough Explanation not ouly in 
the foregoing Example, but alſo ſhall recommend the following 
Tables, whereby ary Perſon may readily know the Breadth of an 
Acre, having the Length — and the contrary. 


Firſt then, meaſure with a Chain the Field's Side, (which 
we'll ſuppoſe to be itraight) and having found the Length thereof 
to be 24 Chains and 27 Links, reduce the fame to Poles, i. e. 
multiply the Chains and Links by 4, the Number of Poles in a 
Chain, and the Product is 97.08. | 


Secondly, Divide the given Quantity of Land, viz. One 
Acre, or 160 ſquare Perches, by the above 97 08, (the Poles in 
the Length of the Field) and the Quotient is 1 647, which bein 
divided by 4 (to bring it into the Links of a four-pule Chain) 
the Quotient is 41 Links, and nearly one Half, which muſt be 
laid off, or meaſured from the Hedge or Field Side, ir four or 
five different Places; and at each Place you muſt take 414+ Links 
in your Hand the Chain-leader holding the Chain End es near 
the Field Side as the Mower can Cut, and then fix up a Stake 
that will appear from the next Mark or Stake: Thus do until it 
be ſufficiently marked out. 


And laftly for a Guide to the Mower, ftand at the End of 41: 
Links, from the field Side, and tread or beat down a narrow 
Rod of Gras between each Mark, which you may effectually 


perform by k-eping your Eye upon the next Mark as you advance, 
till you have got to the other End, 


Tu⸗ 


GEO DKS 1A Improved 183 


Two TABLES dsſignedy inſerted for the Advantage of 


the boneſt Farmer. 


TABLE I. | TABLE H. 
Sheweth the Number of Chains, | Sheweth theLeneth and Breadth 
Links and decimal Parts of a] in Perches, Yaris, Feet and 
Link contained in the Length | Inches. that compoſe an Acre 
or Breadth of an Acre of of Land of a reQ-angulary 
Land, when either of the or long- ſquare Form. 
two ate given or required, £ 
| | ID 
[Breadth. f Length. 8 b Breadth. 
FS RL all 
Bos 10 oo P. P V. F. f. 
2 5 ©0 | 10:16 © [oo 
L..-3..0..3...33.333 11114 3 joſe 
4 2 250 I2| 13 1 2|6 
1 2 oo 131121 206 
s 6 x 66.6 I4| 11 2 111 
7 I 42 285 15 10 3200 
8 1 25. 16% 0% foſo 
9 1 11.111 17 2 Jo!g 
Length. Breadth. 18 44208 
f 1910802 fo 
20]; 80 jojo 
217316 
| _ 1a2|| 7:2 |2j6 
| 23 95 O 9, 
| 2411 6:3 [210 


The Uſe and Application of the Tables. 


It has been already obſerved, that 10 ſquare Chains, i. e. 
10 Chains in Length and 1 in Breadth) make 1 Acre, or 5 n 
Length, and two in Breadth, as appears by the firſt Table. 
Hence it follows, if the Length or Breadth be given in Chains, 


Aa Links, 
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Links, Cc. the other may be readily found by Inſpection, to 
wit. if the Length be given in Chains, look on the contrary 
Dimenſi»ns, and you'll fee how many Chains, Links, c. 
muſt be meaſured at right Angles, to make or lay down an 
Acre; for Inſtance. admit a Field Side, when meaſured, to be 
6 Chain, then, by the Table, muſt be meaſured for Breadth 
1 Chain. 66 Links 66, or ſomething better than half a Link; 
which being multiplied by 6 Chains (the given Length) the 
Product will be 10 ſquare Chains, or 1 Acre, the like in both 
Tables; and all other Examples of this Kind muſt be obſerved ; 
ſo tat any farther Illuſtration is needleſs. 


Note, The firſt Table will anſwer ſtatute, cuſtomary, and 


Iriſb Chains; but the ſecond Table is calculated for Statute 
Meaſure only. 


Note alſo, If the Side of the Field (up to which you are to 
lay out an Acre, Cc) be curved, or any how irregular, fiſt 
ſtraighten the — 4 by taking up an Off. ſet thereto ; which 

ou mult immediately after caſt up, and whatever the Area thereof 
is ſhort, or wants ot the propoſed Quantity, muſt be divided by 
the Length of the baſe Line reduced to Poles, and the Quotient 
will be the Breadth of the Quantity required. 


Likewiſe, As Diviſion, or laying out Land affords much Va- 
riety, | muſt therefore adviſe the young Learner (when he is 
thoroughly capable to meaſure any Field) to walk into an Incloſure, 


and practice therein, by laying out one Parcel of Ground after 
another, till he is perfect in the ſame. 


Before I conclude this Chapter. I ſhall introduce a few more 
Examples that perhaps may be as ſerviceable to my Reader as 
any of the f..cmer, which may be perf med without reducing 


the Lengih or Breadth of any Quantity of Land (taken in 
Chains) into Poles, &c, | 


And firſt, Having uſed the four-pole C hain (and none elſe) in 
this Treatiſe all along, I ſhall, in this Place, ſhew you how to 


turn any Number of Chains, into Acres, Roods and Perches, 
and the conttary. TIN 8 | 


baſs | | N. att, 
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Note 1ſt, That 10 Chains long, and r broad, thet is, 10 
ſquare Chains, make one ſquate Acre therefore, if any Number 
of ſquare Chains be given to be turned into Acres, divide them 
by 10, and the Quotient will be the Number of Acres contained 
in ſo many Chains: But this Diviſion is abbreviated by cutting or 
pointing off the laſt Figure; for Inſtance, it 4740 quate Chains 
were given to be turned into Acres, by cutting off che laſt Fi- 
gure, thus, 47410. there remains 474 {to the Lett hand) being ſo 
many Acres, which is equally the lame as if you had divided 4740, 
by 10. But if Chains .nd Links were given to be reduced to 
Acres, Roods, and Perches, then cut or point ff three Figures, 
Viz. W for the Links, and one for the Chain: ; what remains 
to the Left-hand will be Acres; an to know the Value of the 
decimal Figures, cut or pointed off, proceed as in tue following 


Example. 


In 1967 ſquare Chains, and 78 ſquare Links, how many 
Acres, Roods, and Perches ? 


Acres — 1961778 
4 


Roods — 31112 
40 


Perches — 4.480 
Anſwer, 196 Acres, 3 Roods, 4 Perches, and nearly a Half. 


On the contrary, if to any Number of Acres given. you add 

a Cypher, they will become ſquare Chains, the ſame as if you 
had multiplied the Acres by 10, (ſince 10 ſquare Chains are one 
Acre: And if you would turn ſquare Chains int ſquare Links, 
add four Cyphers to the Right-hand thereof, thus, x ſquare 
Chain wil! be x0000 ſquare Links, fo will 76 ſquare Chains, be 
760000 ſquare Links, the ſame as if you had multipled 76 by 

| 10090, the Number of ſquare Links contained in 1 ſquare Chain. 
So that in caſting up the Content of a Piece of Land whoſe 
Aa 2 Dimenſions 
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Dimenſions were taken by a fhur-pole Chain (in laying out, os 
dividing Land) if y.u wiiltiply Chains and Links, by Chains 
and Licks. the Product will be ſquare Links; for ſeeing that 
1 Chain 24 Linke way be thus expreſſed, 1.24 Chains; and by 
leaving out the decimal Point, it will be thus exprefled, 124, 
that is, 124 Links; therefore Links multiplied by Links, pro- 
duce ſquare Links; fo that you muſt cut or point off five Fi- 
gures from the Product, to find the Acres; which is the ſame 
as if you divided the Product by 10000 (the Number of ſquare 
Links contained in 1 ſquare Acre z) then, by Reduction, find 
the Value of the Decimals ſo pointed off, and it is done. 


Example. 


Admit a re&-angular Field (commonly called a long Square 
to be 7 Chains, 38 Links long, and 3.73 Chains broad, I de- 
mand the Content in Acres, Roods and Perches, 


See the Work. 


7.38 
3.73 


22 14 
5166 
2214 


—  — 


2.75274 
4 

3.01096 
40. 


1— — 


0.43840 
Anſwer, 2 Acres, 3 Roods, and nearly half a Perch. 


Thus the Learner may lay out, or divide Land equally the 
fame as if he had reduced his Chains to Poles, according to 
the Directions in the firſt Part of this Chapter. 


Nate, 
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Note, From the two foregoing Examples may be deduced the 
following Propoſitions concerning the Trenſmutztion of ſuperft- 
cial Figures, to wit, to change Land from one Form to another; 
as alſo their Diviſion, or Separation into any Number of propor- 
tional Parts required, which ought to be underſtood by every 
one that deſireth to atta n a competent Proficiency in the Art and 
Practice of Surveying; but as thoſe Propoſitions tend more to 
amuſe and divert the Learner, than to advance his Knowled 
in the practical Part of Meaſurement, I ſhall not only omit a 
geometrical Demonſtration thereof, but likewiſe be as brief as 
poſſible in every A:ticle that doth not immediately relate to Field 


Practice; and therefore beg Leave to refer my curious Readers 


to the Works of thoſe Authors who have more copiouſly treated 
thereon. 


PROF: I. 


A certain Quantity of Acres being given to know the Side of 


the ſquare that ſhall be equal thereto. 


. 


To perform this Propoſition, annex 5 Cyphers to the Right- 
hand of the Actes propoted or given, which will turn them inte 
ſquare Links, the ſquare Root whereof, will be the propoſed. 
Square to be protrafted or laid down, according to the Direc- 


tions given in Problem I, Chap. II, which ſee, 


# 


Example I. 


Let it be required to find the Side of a Square that ſhall be 


equal in Area to 1 Acre of Land, 
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See the Work. 
)1.00000.(316 Anſwer, 3 Chains, 16 Links, 
PETER”: and nearly 1 Quarter of a 
— Link. 

61) 100 

61 

626 3900 

3756 

14400 


But if the Side of a Square be required that ſhall be equal 
in Area to ary Qu-ntity of Acres, Roods and Perches. add 
the Number ot ſquare Links that are contained in the odd 
Rords and Peiches, to the ſquare Links tound in the given 


Quantity of Acres; and the ſquaie Root of that Sum, will be 
the Side ſought. 


FX 0 EF 


How to lay out anv given Quantity of Acres, &c. in a Paral- 
lelogram, or Rect-angle, whereof one Side is longer than the 
ether. 


F 5 0 I 


Divide the ſquare Links that are contained in the Acres, &c. 


by the given Side, and the Quotient will be the Side ſought or 
required. 


A ReQ-angle is required, that ſhall contain juft half an Acre, 


ſuppoſing the Breadth to be 6 Poles, I demand the Length 
thereof. 


Note, As this Example does not conſiſt of Chains, I ſhall 


work it two ſeveral Ways, viz. firſt by Poles, and after by 
Chains, or ſquare Links, 


See 
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See the Work both Ways. 


Firſt by Poles. 
Breadth 6)80 ſquare Poles in half an Acre, 
6 


4) 
20 13-333 the Length, _ 


18 — 
— 3.333 Anſwer, 
20 
18 
20 
18 
20, &c. 


Secondly, by Chains. 


As 10000 ſquare Links, are 1 Acre, 5000 ſquare Links muſt 
be half an Acre: therefore 5000 divided by the Breadth (x 5a, 
the Link in 1+ Chain, or 6 Poies) quotes the Length, thus: 


1.50)50000( 333, &c, ſquare Links, equal to 


450 3 Chains, 33 Links, 
as before, 
500 
450 
500 
450 
50 


How any Piece of Land in the Form of a Red. aagle, 
be ſo laid out, that ic ſhall be 


longer than it is broad. 


may 
47 5 6, 7, or 8 Times, &c. 


1 


Firſt let the given Q...ntity of Acres, &c be turned into 
ſquares Liuuks (as betore, which Sum divided by the Number 


gives 


Pro — 2 


ST. — — —— 4 
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given for the Proportion between the Length and Breadth, 46 


4. 5, ©, 7. &c. then the ſquare Root of the Quotient, will be 
the ſhorteſt Side of ſuch a ReQ-angle in Links, which bein 


multiplied by that Number you made your Divitor, the Product 
is the longeſt Side. 


Example. 


Let it be required to lay out 4 Acres in a Field, fo that its 
Length may be 7 Times as long as broad. | 


See the Work. 
7 )400000. 


© 0 3 
) 5714285 (239 the ſhorteſt Side. 
4 * + 0 7 


— — 


43) 171 1673 the longeſt Side. 
129 


460) 4242 
18 


As the laſt three Examples are more for Amuſement than any 
real Uſe in practical Surveying, I thought it needleſs to introduce 


Decimals in the Work, which ſhould be uſed in Practice, if an 
Example of the Kind ſhould ever offer. 


CHAP. 
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os 2 2 > - »— » <- ”— <> 


CH A P. IX. 


Sbewiag how 10 plan (Dimenſions taken by the Chain 


only) all Manner of regular and irregular Inclo- 
ſures, whether bounded by curved or. circular 


Hedges, &c. and alſo to map the ſame if required. 


O U muſt take up your Dimenſions, as hath been already 
Y taught in the foregoing Chapters; caſt up the Content, as 
before directed, by the Pen; and though you have your Dimen- 
fions planned, you muſt not, (as Thouſands have done hereto- 
fore) caſt up from the Plan, it being impoſſible to tell the Links 
under ten, upon any Scale exactly; and of Conſequence your 
Work would be ſubject to Error, which your Pen is no Ways 
liable to when your Dimenſions are accurately taken, and the 
Productions of your Pen in working the fame proved as you pro- 
ceed; you then may, with the greateft Certainty, rely on your 
Return of the ſame, | 


Now, when your Dimenſions are taken and caft up, the next 
Thing to be done is to lay down the fame upon Paper, for which 
Purpoſe the Scale is very neceſſary. There are ſeveral different 
Sorts of Scales (with regard to Size,) viz. Scales of equal Parts, 
containing 1, 2, 3, 43 or 10, 20, 30, and 40 Chains to an 
Inch; and theſe are decimally reduced to any other Size, ac- 
cording as the Meaſurer hath Occaſion to uſe them. 


Of Scales, and Lines thereon, 


"There ate many Lines upon a Scale beſides the Line of equal 
Parts, namely, Lines of * ; as the Line of Number, wo 
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of Sines, Tangents, Secants, &c. Alſo, for Projection, the 
Line of Chords (uſed in making and meaſuring of Angles,) 
Line of Tangents, and Semi-tangents, Rum-lines, &c. "Theſe 
latter we ſhall have no Occaſion for in this firſt Part, 


Excluſive of the above-mentioned Scales, there are others 
whoſe Lines are differently divided ; namely, the Inch divided 
into 11, 12, 16, &c. equa' Parts, I don't look upon ſuch Scales 
to be ſo particularly adapted to the Chain as the firſt mentioned 
Scale, notwithſtanding a Perſon may plan by, or from o 
Scale divided into equal (vulgar fractional) Parts, But thoſe whic 
T would recommend, are the Inch, half Inch, &c. decimally di- 
vided, as the eaſieſt and moſt ready for a Learner. 


Directions to uſe them. 


Scales of equal Parts, are for meaſuring or laying down 
Lines, and are differently made and divided, if the 1, 2, &c, 
be accounted no more, the Sub- diviſions at the End and Top 
are I decimally divided into Tens, and Hundreds. 


But if the 1 be reckoned 10, the 2, 20, &c. whether upon the 
Inch, half Inch, or quatter Inch, the Sub-diviſions are Chains, 
and tenth of a Chain, that is, 10 Links: And when you call 
the 1 or 2, &c. 100 or 200, &c. the Sub diviſions at the Top 
repreſent ten Chains each; and thoſe at the End 1 Chain; for 
Inftance ; if it were required to take 370 Chains off the Scale, 
ſet 1 Foot of the Dividers in 3, (whether Inch, half, or quarter 
Inch, it is not material, ſo that it be the Scale you propoſe to 
plot by,) and the other Foot in the ſeventh ſmall Diviſion at 
Top, and that Exient will contain 370, which is the ſame Diſ- 
tance that repreſents either 3 Chains, 70 Links, or 37 Chains: 
But here every large Diviſion, where the Numbers 1, 2, 3, &c. 
are placed, are accounted 100, wiz mis 100, 2 is 200, &c. 
and then every ſmall Divition at Top is 10, and each one at the 
End, repreſents 1 Chain only; and in this Caſe, if there be any 
odd Links, you muſt compute them between the Sub-diviſions, 
as ſuppoſe you muſt ſet oft 81 Chains, 38 Links, ſet 1 Foot in 
8, and extend the other to the firſt ſmall Diviſion at Top, as 
if you were to ſet off 8 1. and that repreſents 81.00, or 81 Chains; 
then ſhift both Legs of the Dividers almoſt 4 Diviſions at the 

E End 
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End, that is, between 3 and 4; the 3 repreſents 30 Links, and 
the 4, 40 Links; ſo that you muſt compute, as near as you can, the 
8 odd Links between the ſaid third and 4th Diviſion; and from 
8 to that Place, is the Extent 8 1. 38 required. 


There are other Scales equally divided to meaſure and plot by, 
as the diagonal Scales, Gunter's Scale, &c. which are parily the 


— with the common plain Scale, in regard to a Scale of equal 
arts. 


The common plain Scale is made 6, 9g or 12 Inches long, but 
Gunter's Scale is two Feet: The plain Scale has the Diagonal, 
the Line of Chords, Rumbs, Sines, Tangents, and Semi-tangents, 
&c. on one Side (which are all Scales unequally divided) Gun- 
ter's Scale hath all the above-mentioned Lines or Scales on one 
Side, that the plain Scale has upon both ; and on the other Side 
of it, there are Lines of Proportion, namely, Lines of Numbers, 
Sines, T angents, &c. 


Firſt of the Line of Chords, 


The Line of Chords (marked Cho.) is a Line of unequal Parts, 
numbered 10, 20, 30, &c. to go, the Diviſions thereof grow 
leſs as the Numbers increaſe There is commonly a Braſs Point 
at the Beginning, and alſo one at 60; the Chord of bo being 
equal to the Radius, or Semi-diameter of a Circle, that Extent 
called the Chord of 60, is always taken to make or meaſure An- 
gles with, and is applied to no other Purpoſe. — How this Line is 


made uſe of ſhall be ſhewed in a proper Place, 


Of the Line of Numbers, 


The Line of Numbers is alſo one of thoſe Lines upon Gun- 
ters Scale, commonly called Gunter's Line; and upon the Scale 
is diſtinguiſhed by the Name of Line of Numbers, marked Num, 
or Numb: It is numbered from the Left hand, with 1, 2, 3, 
&c. to 10 to the middle of the Scale; and from thence to the 
Right-hand, with 2, 3, 4, &c. to 10 again; the Diviſions are 
unequal, decreaſing from the Left to the Right, as the Numbers 

B b 2 increaſe ; 


— — — 
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increaſe; both Parts from the Middle are alike divided, that is, 
the Space from 2 to 3 on the Left-hand Half, is equal to the 
Diſtance between 2 and 3 on the Right-hand Part or Half, and 
keeps the ſame Order exactly with regard to Space, that is, the 
Diſtance between 1 and 2 on the Left-hard, is equal to the 
Space between 1 and 2 on the Right-hand ; but the Space be- 
tween 1 and 2 on either Part, is not equal to the Diftance be- 
tween 2 aud 3, or 4 and 5, upon the ſame, but larger: But the 
Space between 1 and 2, is equal to the Space between 2 and 4, 
or between 5 and 10, &c. beeauſe 1 bears the ſame Proportion 
to 2, as 2 does to 4, or 5 to 10, &c. and every two Numbers 
that bear the ſame nroportion between themſelves, are equally 
diſtanced upen this Line. Hence the Proportion of any two 
Numbers being given, the Proportion of a fourth to a Third, 
may be obtained by a Pair of Dividers. 


So that the greater the Number, the cloſer they are placed upon 
any Line on the Scale, becauſe every Number included between 
any two Numbers, (though ever ſo large) are expreſſed between 
them on the Line, as well as all Numbers included between 
any two ſmaller, in the fame Proportion; as for Inſtance, 24 
bears the ſame Proportion to 6, as 8 does to 2; therefore all 
Numbers between 24 and 6, are contained in the fame Space 
upon the Line, as the Numbers that are between 8 and 2. 


The Figures on the Line of Numbers may be read as the Scale 
of equal Parts, namely, the x may repreſent on the Left- 
hand 1, 10, 100, &c. and the ſecond Part is always 10 
Times the Value of the firſt: Thus, if 2 be called 2 on the 
Left-hand. the 2 on the Right-hand is 20, 3 is 30, 4 is 40, and 
IO at the End of the Line is 100, &c. | | 


The Numbers between 1 and 10, and 10 and 100, are ſup- 
plied by Sub- diviſions; as the next large Sub-diviſion towards 
the Right-hand of the 1 in the Middle is 11, the ſecond 12 
(where a ſmall Brais Point is fixt for Timber Meaſure, &c.) and 
the fifth, which for Diſtinction is longer than the reſt, is 15, and 
ſo on to 16, 17, &c. and then the 2 is 20, and ſo count on 21, 
22, 23: Upon the larger Diviſions, betwren 20 and 30, the 3 


will be 30, che 4 40, &c. 


And 
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And if your Numbers run higher, the Sub- diviſions increaſe 
in a ten- fold Proportion accordingly. 


This Line is only intended for Proportions; all Numbers 
equally diſtant upon the Line, bear the ſame Proportion to each 
other; upon which is grounded the Reaſon why Multiplication, 
Diviſion, and the Rule of Three, &c. can be performed upon 
the Scale, or Line of Numbers, by a Pair of Dividers, as effec- 
tually as with or by the Pen: Mr. Gunter is ſuppoſed to be the 
Inventor of this uſeful Line, from whom it takes its Name. 


Of the Line of Sines. 


The Line of Sines upon the Scale is commonly marked Sin. or 
S; and is numbered from the Left to the Right-hand, with 
I, 2, 37 4, &c. up to go Degrees, where there is a Braſs Center; 
theſe Diviſions are likewiſe unequal, and are projected from a 
quarter of a Circle divided into go equal Parts : The Perpendi- 
culars Jet fall from the equal Diviſions of the Quadrant to one 
Side of it, and parallel to the other, are artificial Sines to that 


Radius. DireCtions to uſe this Line ſhall be given in a proper 
Place. 


Of the Line of Targents, 


The Line of Targents upon the Scale, is numbered from x 
on the Left-hand, to 45 on the Right-hand (becauſe the Tangent 
45 Degrees is Radius,) where there is a Braſs Centre, and 
marked Tan; it is alſo numbered back again with 50, 60, 70, 
&c. and equally decreaſeth as the Numbers 20, 30, 40, increaſeth 
towards the Centre, that is, the 40 and 50 are repreſented b 
one Line; 60 and 30, and 70 and 20, being equally diſtant from 
the Center or Tangent 45 Degrees. 


There are alſo many other Lines upon Gunter's Scale, as Se- 
cants, Rumbs, equal Parts, meridional Lines, &c. which I 
would deſcribe here, but as we ſhall have no Occaſion for ſuch 
Lines in this Treatiſe, it is needleſs to ſay any thing of them. 


Thus 
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Thus having explained the Scale, it follows next to apply it to 
Uſe, and being provided with a Pair of Dividers whoſe Legs 
are of equal Length, and the Points very fine, obſerve the 
DireQions following. 


Any Line or Diſtance meaſured by the Chain, how to lay down the 
ſame upon Paper, 


Seeing that vulgar fractional Scales, viz. thoſe that contain 
II, 12, or 16, equel Diviſions in an Inch, are not ſo conve- 
nient as the diagonal Scale, which is more particularly adapted 
to Chains and Links, and may be increaſed or decreaſed to al- 
moſt any Proportion whatſoever, in laying down or protracting 
Lines upon Paper; and as the 1 upon the Inch, half Inch, or 

uarter Inch Scale. may repreſent 1, 10, 100, &c. fo alſo your 
hain Line may be increaſed or decreaſed, by halving, doub- 
ling, tripling, or quadrupling, &c. to be taken off any of the 
above Scales, in order to anſwer the intended Limits or Size of 
L One Inftance or two will be ſufficient to illuſtrate 
ame. | 


Example I. 


Let us then ſuppoſe the Line D E to repreſent a Field Side, 
which being chained, is found to contain 32 Chains, 25 Links. 


D-— — E 


Now to lay this down from the Inch, half Inch, or quarter 
Inch Scale, ſo that the ſame may be laid down upon Paper almoſt 
to any Size, may be performed as follows: 


Firſt, With the Dividers and Scale, draw a right Line at 
Pleaſure; then fix one Foot of your Dividers at the Figure 3, in 
the Scale that beft ſuits your intended Size; but if the Inch 
Scale be too ſmall, you may double or triple, &c. your Chains 
and Links in each Line you lay down, and take the ſame off the 
Inch Scale; and if the quarter Inch Scale be too large, inſtead 
of multiplying, you muſt divide by 2, or 3, &c. and fo of reed 

win Other 
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other Scale. But to proceed; ſuppoſe the above is required to be 
laid down from the half inch Scale, and let the 1 repreſent 10, the 2 
20, &c. then fixing one Foot of the Dividers at the Point 3, 
for 30 Chains, extend the other Foot to two of the ſmall Di- 
viſions at the Top (which repreſent the two odd Chains;) 
and for the 25 Links. ſhift down two Diviſions and a Half, 
which ate marked at the End with 2, 4, 6, 8, then you will 
have the whole Extent of 5 Chains, 25 Links, to wit, the 
Space from 3 of the large Diviſions, on the half Inch Scale, 
unto 2 of the ſmaller; comprehending alſo, by ſhifting in a right 
Line, for 25 Links, two and a half of the parallel Lines, from the 


Left-hand to the Right, at the End, whereby you have the Ex- 
tent ſought. 


Secondly, With the ſaid Extent in your Dividers, place one 
Foot at the Point A, and with the other croſs the (aid Line in 
the Point E; then, with a drawing or writing Pen, blacken 
the Space between A and E, and you have the Hedge D E, re- 
.- ag by the Line A E, equal to 32 Chains, 25 Links, as 

ve. 


A— E 


Thirdly, If you would have the ſame Line ſhorter, or longer, 
proceed as above directed, by uſing different Scales, or doubling 
the Chains, &c. as you ſee — Hence, each Line will 
be 32.25 Chains, and be in Proportion one to another, as the 
Scales from whence they were taken. And in this Manner may 
any Number of Chains and Links be taken from ſundry Scales, 

as the Caſe requires. I might, in this Place, give ſome more 
Examples, but | think it needleſs, as there is no other Variety in 
taking any Number off the Scale, than what appears above. But 
be careful to remember. that whatever Scale you begin with 
in planning. or laying down Lines, you muſt make Uſe of the 
ſame until you have finiſhed your Work; and not lay down one 
Line by cne Scale, and another by another Scale. And if you 
would have a large Plan reduced to a ſmall Compaſs, then uſe a 
ſmaller Scale: But on the contrary, if you mean toexpreſs every ſmall 
Particular in your Plan, then you had better uſe a large dcale, 
as one Chain, or tour Poles to an Inch; otherwiſe larger by tak- 
ing two Poles, or haif a Chain to an Inch, &c. 


Whoever 
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Whoever deſires to become a Planner of Land; may eaſily at- 
rive at Perfection therein by practiſing according to the fore- 
going Directions. 

A right Line being given, to find how many Chains and Links 
are contained therein, according to a Scale aſſigned. 


AND, 


Suppoſe the foregoing Line D E was given, and it were re- 
quired to find how many Chains and Links were therein con- 
tained according to a Scale of 80 Poles to an Inch, that is, 20 
Chains repreſenting an Inch, taken off the half Inch Scale, 


1 


Take in your Dividers the Length of the Line D E, and apply 
it to the half Inch Scale, you'll find that Extent to reach from 3, 
(or 30,) of the great Diviſions to 2 _— 25 Links, of the 
leſſer ones, as before taught; therefore The Line DE con- 
tains 32 Chains, 25 Links; which is the Reverſe of the fore- 
going Example, ſeeing they interchangeably prove each other. 


PROB. 1. 


Teacheth to protract or plan upon Paper, a Field in Form of a 
geometrical Square. What a geometrical Square is, hath been e- 


plained in the Definitions, 


Example. 


It is required to plan the following Dimenſions (brought from 
Page 105,) trom a Scale of 40 Poles to an Inch. 


Dimenſions. C. L. 
o — 16 82 
16.82- — — — 15.82 


PR@- 
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D . C 


| 
A 3 


PROTRACTION. 


Firſt, Take up in your Dividers, the firſt Perpendicular, ' viz. 
16 Chains, 82 Links, from an Inch, or any other Scale, and 
lay it from A to B, according to the Directions given in the firſt 
Example of this Chaptet. 


Secondly, at the Point B, etect the Perpendicular BC, and 

roceed herein as you were taught in Problem VII. of practical 

eometry (a Repetition thereof in this Place is needleſs) and the 
Square will be compleated. See the Figure AB CD. 


P R O B. II. | 
To plot a Field in Form of a Redl. angle, or long Square. 


Ex ample. 


Let it be required to plan the annexed Dimenſions from a Scale 
of 10 Chains, or 40 Poles to an Inch. 


Brought from Page 107. 


—— — 


© 9-54 
21.78 9.54 


Cc Firſt, 
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Firſt, then, draw a Line parallel to your Breaft with the Di- 
viders, upon which wy down 21 Chains, 78 Links, taken from 
the Inch Scale; and then, upon the extreme Points thereof, at 
A and B, erect the Perpendiculars as you were taught practical 
Geometry, and lay thereon 9.54, taken from the ſame Scale, 
from A to C, and from B to D; draw a Line between D and C, 
and you will thereby diſcover the exact Form of the Field that 
contains your Dimenſions wherein they were taken. 


2 


P-R © B. III. 


To plan a Field having two of its Sides parallel, and a third 
perpendicular thereto. 
Example. 


Let the annexed Dimenſions be planned, taken from a Scale 
of 40 Poles, or 10 Chains to an Inch. 


Brought from Page 117. 


C. L C. L. 
0 — 7.0 
22. GO ——— — 15.0 


3 To 
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. . PSY L 


To perform this, firſt lay down the baſe Line L M, equal to 
22 Chains, 50 Links, taken from the Inch Scale, and at the End 


thereof, at M, ere a Perpendicular, upon which lay down your 
firſt Number, viz. 7.0, from M to O. 


Secondly, ercct a Perpendicular at L, and lay thereon 15.0 
Chains, from L to N, | 


Laſtly, Draw a Line from O to N, and you will thereby pro- 
cure the true Form of your Field, 


P ROB. IV. 
To protratt a plane Triangle, 
Example. 


It is required to plan the annexed Dimenſions from a Scale of 
40 Poles to an Inch. 


Taken from Page 10g. 


Q— — OO 
9.24 — — 21.30 
33:00 — 00 


Cc 2 | T. 
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To plan the foregoing Dimenſions, 


Firſt, Draw a baſe Line AB, at Pleaſure; then, from your 
Scale of equal Parts, take 9 Chains, 24 Links, and lay it 
down from A to n; and thereat ere the Perpendicular n C, 


upon which lay 21 Chains, 36 Links (taken from the ſame Scale) 
from n to C. 


Secondly, take 33 Chains, 60 Links, in your Dividers, and 
lay it down from A to B. 


Laſtly, Let there be drawn two Lines from A and B, to the 
Point C, by which you have compleated the Form of the Trian- 
gle ſought, according to the above Dimenſions, 

Note, If your Dimenſions had has different to the above, to 


wit, the Perpendicular at either End of the Baſe A B, you have- 
Directions in practical Geometry to protract the ſame. 


PR OB. V. 


To protrati a Trapezium from the Dimenſions in Page 116. 


Example. 
O | O 
14. — 4 45 Left-hand Perpendicular, 
15.25 12.10 Right-hand ditto. | 
2312 ——» O 


The 
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The Difficulty of planning the foregoing Dimenſions, va- 
niſhes when you conſider them as two diſtin Triangles, hav- 
ing one common Baſe, commonly called the Diagonal. 


PROTRACTION. 


Firſt, At Pleaſure draw the diagonal Line A C, and, by 
Problem IV, make the Triangle DAC; thus take from your 
Scale of equal Parts 14 Chains, and ſet it off from A towards C. 
and there erect a Perpendicular to the Left-hand, upon which 


lay down 4 Chains, 45 Links, the firſt Perpendicular found or 
met with in the field. 


Secondly, From the ſame Scale take 15 Chairs, 35 Links, in 
your Dividers, and lay it alſo from A towards C, at which Place 


erect a Perpendicular alſo, and wy thereon 12 Chains, 10 Links, 
your ſecond Perpendicular. And, 


Laſtly, Join the Points A, B, C, and D, together, and it 
is done. 


FA 0:4. 


1 


— 


2 
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PROB. VI. 

Let it be required to plan the following Dimenſions taken from 
Page 156. 
Dimenſions. 

2 „60 
2,0 -- —— 1,500 
2,0 — — 2,10 
4.40 oi 3500 
6,50 A 2,30 
770 2,10 
9.0 2,40 
11,46 — 3,20 
13,10 62548 3525 
15520 — * 30 
20, 26 2,0 
22,0 ——=- 2,00 
24,0 ——— 2,80 
26,0 —— 2,80 
26,80 —c0 
28,00 1,20 
ConsTRUCTION. 


Firft, At Pleaſure draw the Line AB, and, from any Scale of 
equal Parts, take 60 Links (as before directed) and lay it down 
fiom A, towards B, 


Secondly, From the fame Scale take 2 Chains, and alſo lay 
them down from A towards B, and thereat lay down 1.80 Links 
at Right-angles, above the Line A B, and at the ſame Place lay 
down 2 Chains, 10 Links, likewiſe. | 


. Thirdly, Take 4.40 Chains from the ſame Scale, and Jay them 


down from A, as before, and lay thereon 2.50 at right Angles 
to AB. 


Fourthly, Take in your Dividers 6 Chains, 40 Links, and 
lay it down from A towards B, upon which ſet off 1.30 at 
Right-angles as before. Thus proceed in planning the ** 

al 
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ſaid Off- ſet, until you have laid down the whole Baſe A B 


= 28 60, at which Place there is a Perpendicular of 1 Chain, 
20 Links. 


Laſtly, With a black Lead Pencil (made very ſmall or fine) 
draw a curved Line through thoſe Points in the ſeveral Perpen- 
diculars, which = may afterwards either blacken with a draw- 


ing Pen, by a ſingle Line, otherwiſe make a fine Hedge that 
ſhall repreſent the ſame, and it is done. 


Note, The curved Hedges in each Field that you plan, muſt 
in like Manner be laid down, and the Boundaries thereof firſt 
drawn with a lead Pencil, which may be rubbed out with a little 
white Bread, after you have drawn the ſame with Ink, or made 
a Hedge, bat ſee the Bread be not too new. 


Note alſo, If you would have your Field placed in a true Situ- 
ation with regard to the cardinal Points, obſerve the Directions 
for planning in Part the ſecond, and proceed accordingly. 


P ROB. VI. 


Let it be required to plan the irregular Field A CBD, Exam- 


ple III, Chap VII, from the Dimenſions as they are there, to 
which I refer my Reader. 


Firſt, Draw the Line A B at Pleaſure, then, from a Scale of 
40 Poles to an Inch, to wit, the Inch Scale, take 27 Chains in 


your Dividers (being equal to two Inches and ſeven Tenths of 
an Inch, ) and lay it from A to B. | 


Secondly, From the ſame Scale take 5.60 Chains in your Di- 
viders, and lay it from A to e, at the Point e erect a Perpendi- 
cular towards the Right-hand (it being the firſt you took in mea- 
ſuring the Trapezium) and lay thereon 11 Chains. Alſo take 
17 Chains in your Dividers, and Jay it from A to f, at which 
Point ere& a Perpendicular to the Left-hand, upon which lay off 
your ſecond Perpendicular, to wit, 11.20 Chains, then join the 
ſeveral Points AC, CB, BD, and DA, by drawing the Lines 
AG, CB, BC, and DA, with your Dividers, upon which Lines 
plan reſpectively the particular Off-ſzts, as you meaſure them in 
the ſaid Field. See the following Figure. 


Firſt, 
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Firſt, By the Directions given in the laſt Problem, plan 
your ſecond Weſt Off- ſet upon the Line AD, becauſe the firſt 
Off. ſet you took in the Field depends thereon. 


Secondly, From the Point E (the End of the firſt Perpen- 
dicular in the ſecond Weſt Off-ſet) draw the Line E A with 


your Dividers, and thereon lay down your firft Off-ſet, as before 
directed. 


Thirdly, At the Point D, begin to lay down your North Off-ſet, 

Fourthly, Upon the Line B C, lay down your Eaſt Off- ſet. 

Laſtly, Upon the Line C A plain your South Off- ſet; and all 
your Out-lines being drawn with a fine- pointed Lead Pencil, 
ſhews you a true and exact Repreſentation of the Field. 


CHAP. 
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CH. AE: X 


Shewetb how a Manor, . or any Quantity of 
Land (conſiſting of any Number of Incloſures con- 
tiguous to one another may be accurately ſurveyed 
by the Chain only, ſo that the Dimenſions thereof may 
be caſt up by the Pen, and the Area of each Cle 
be truly found; alſo; afterwards (if required) 4 
correct Plan delineated from thoſe Dimenſions, where- 
by a Map decorated with peculiar and ornamental 
Embelliſhments, may be obtained. See Plate the 3d, 
which is a Map of a ſmall Eſtate taken from a 
Plan of the ſame in Plate 2d. 


AVING, in the preceding Chapters, treated orderly, as 

well as briefly, of all Manner of Fields, whoſe Sides are 

not only many, but alſo the Fence or Hedges both cutved and 
circular; wherein I have ſhewn how the ſame may be accurately 
meaſured, caft up by the Pen, and planned ; I ſhall now obſerve, 
and direct. how an Eftate, conſiſting of any Number of Fields, 
may be accurately meaſured; and, from the Dimenſions thereof, 


orrectly planned, | 
Obſerve the following Directions. 


Firſt, you may either meaſure cach Field ſeparately, as already 
taught, and plan the ſame; or otherwiſe, begin at one Side of the 
Eftate, it matters not which, and draw a Line quite acroſs the 
ſame ; then meaſure each Field you come into as directed in the 
ſecond Example of this Chapter, by taking up your Dimenſions 
upon the Right and Left-hand. | 


Secondly, Until you are thoroughly Maſter of planning, it is 
adviſeable not to meaſure more than three or four Fields, till you 


D d plan 
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plan your Dimenſions, otherwiſe your Forenoon Dimenſions 
may be planned in the Afternoon: However, when you are be- 
come pretty tractable in the Fields, every other or third Day will 
be ſufficient to plan your Dimenſions, or Field Notes. 


Thirdly, Having made Choice of a Scale to plan by, you 
muſt proportion your Paper. accordingly, to wit, if you defign 
our intended Plan to be ſo large as not to be contained in one 
heet of common white Paper, it will then be neceſſary to paſte 
u ſufficient Number of Sheets together. 


| E rample 


G EOD ASIA Improved. 


Example | 


209 


Admit it were * * to plan the following Dimenſions 


brought from Pages 1 


8, and 169. See the next preceding Figure, 


Field M. R. H. Off. S, 
N. Off. L. H. 2736. 
O = ———_ 0 
307, 4375 R 
— o |17,— 13, 
n N 1,20 19,50 — — — 0 
1, 20 — 2,00 
2530 2,00 
6,40 888 510 
8,0 „10 
10, 30 2,00 
19,50 — 2 
E Off. L. H. S. Off. L. H. in Field M. 
b e 5 —— Field Q. 
6,0 1,50 1 
10, 00 ———— OO 8 313, 2 
13,40 _— 0 3. 2,0 
5,60 2,70 
7,90 — 2,45 
— | O34 24s 1,30 
Ficld Q. 
R. H. Off. W. 
486.7 
O = O 
4,00 — 740 
7,80= — 2.00 
TI wr I” 60 | 
14 — ——_, 


The. 
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Dimenſions of Field Qcontinued. 


210 
Trapezium. 
24927 
0 — — — 0 
11,30 —R H 7470 


13,50 ——L H——— 7,80 


20,10 OO 
Field O, 
L. H. W. Off. 
3944 
0 — — O 
2,70 22 — 1, 30 
45 — 4,00 
6, 80 ——— 0 
9,10 — 1, 20 
16,0 — * 520 
Field P. 
L. H. Off. N. W. 
1447. 
8 —ů— — O 
4, to S. Corner Fd. Q — 2,00 
22, 80 6,50 
24,0 — 4540 


E. Off. R- H. 
362; 
9 — 0 
1,70 — 60 
7,20 4,20 
9,10 — — 3,00 
10,50 — ————— 500 
Right- hand Off- ſet, E. 
. 1094; | 
0 o 
8, — — 8,0 
16, * — 150 
E. Off. L. H. in Fd. O- Fd. P. 
107... 
O— — — O 
40 — 1,20 
7,0 ,00 
9,0 1, 10 
11,00 — — OO 
R. H. Off. S. E. 
| 19963 
O — — 0 
ö 12, 25 * 10,00 
24, —— 80 
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The Field wherein you firſt began, is called the Field M, which 
ou muſt lay down (from any ſuitable Scale of equal Parts) upon 
Ne as you took it up, VIZ. 


1. Draw a Line with your Dividers of a ſufficient Length, 
then aſſume a Point therein, as T; from a Scale of equal Parts 
take 19.50, and lay it from T to A, upon which lay down 


your Left-hand Off- ſet, as — were directed in the two ſore · 
going Examples, Chapter IX. 


2. Having planned this Off- ſet, begin with thoſe Dimenſions 


that are on the Right-hand Side of the Line T A, and thus 
proceed: 


3. At T erect the Perpendicular C W, and lay thereon 3 
Chains for your firſt Perpendicular to the Right-hand; lay down 
4 Chains upon the common Baſe T A, from T to o, and thereat 
lay down, at Right-angles, your ſecond Perpendicular, namely, 
8 Chains; alſo 17 Chains from T; lay off your third Perpen- 
dicular 13 Chains, which will point out the South-Eaſt Cor- 


ner of this Field; with your Pencil join T w and m together, 
which Line will repreſent the Weſt Hedge. 


4. Draw a Line from the Corner B, to the Corner A, as 
a baſe Line for your Eaſt Off-ſet, and lay thereon 6 Chains, 
at which Place lay off your Perpendicular 15 Chains, then with 
your Pencil join Ad and B, for the Eaft Side of the Field. 


5. Draw a Line from B to m, and in like Manner lay thereon 
your South Off-ſet, as above directed, and, 


Laſtly, with your Pencil draw a Line through m B, and the 
extreme Points of the ſeveral Perpendiculars raiſed upon that 
Line, ſo ſhall you have the South Side of the Field repreſented. 
The Form of the Field being thus plotted, you _ eaſily 
trace the Boundaries thereof with a drawing Pen and Ink. 


The next you entered was Q, Pool's Meadow, which to 
plan, proceed thus : 


1. With 20.10 Chains in your Dividers, and ſetting one Leg in 
m, deſcribe an Arch, and from your Scale take 20,50 Chains alſo 


g 
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in your Dividers, and ſetting one Leg thereof in the Point B, de- 
ſcribe an Arch that ſhall interſect the former in the Point h, 
through which, and the Point m, draw a Line for a Diagonal to 
your LI rapezium. 


2. Take in your Dividers 11 30 Chains, and lay it from m 
to Kk, at which Place erect your Right-hand Perpendicular 7.70 
Chains to T; alſo lay down your Diagonal, to wit, 21 Chains 
from m to h. 


3- Join m, r, rh, and h B, with your Dividers; and upon 
the Line mr, lay down your Weſt Off ſet as above directed; 
alſo, upon the Line hB, your Eaſt Off-ſet to the Right-hand, 
which ſee, Thus have you the true Form of the ſecond Field. 


The third Field you entered was O, the Horſe Paſture, and after 
having ſtraightened the North Side thereof, you proceed to take 


up the Trapezium, which muſt be planned ere you canlay down 
the reſpective Off-ſets. | 


1. Then draw a Line from A to D, and take in your Divi- 
ders 8 Chains, and lay it thereon to the Point g, and there e:e&t 
your Right-hand Perpendicular 8 Chains; join AC and CD, 
and lay down your South-Eaſt Off-ſet, as heretofore taught. 


Note, If you chuſe to lay down your Left-hand Perpendi- 
eular, you'll find it will riſe to the Corner B 4 Chains exactly: 
The Boundaries of this Pingot being traced out with a Pencil, 
you have an exact Plot or Form of this Field. 


And laſtly, You entered P, the Lady Acre, and walk to the 


Corner S; from thence begin to plan the Trapezium S G 
IC, which may be effected thus: 


1. Take between your Dividers 22.80 Chains, and with one 
Foot in the Point > (found by continuing the Line D h 4.36 
Chains, according to the Dimenſions) deſcribe an Arch. | 


2. Remove the Dividers to the Point C ; with 6.50 Chains ex- 
tended thereon ; deſcribe an Arch that ſhall interſect the former 
| in 


% 
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in the Point O, through which draw a diagonal Line, and thereon 
lay down your Right hand Perpendiculars, as above directed. 


And laftly, with your Lead Pencil join the Points 8 G, G I, 


and I ©, which compleats a Repreſentation, or true Form of the 
fourth and lait Field. 


Note, If you would chuſe to repreſent large Incloſures in 
a little Compaſs, you muſt uſe a ſmall Scale, as one of 40, 60, 
or 80 Chains to an Inch; but on the contrary, if you propoſe to 
expreſs every ſmall Particular, or Incident, a large Scale is then 
more ſuitable, viz. I, 2, 4, or 10, 20, Chains to an Inch, 
there being always more Room in a large Plan to expreſs remark» 
able Things which cannot be contained in a ſmall one. 


Thus having obtaired (upon Paper) an accurate and particular 
Plan of the Eitate, your next Care will be to reduce or tranſmit 
the ſame to Vellum, or Royal Imperial Paper ; ſome Gentlemen 
chuſe Parchment, becauſe, as I ſuppoſe, it is both durable and 
cheap; but let not any ſuch expect a well-finiſhed Map, fince it 
is not in the Power of Man to embelliſh, draw, or write well 


thereon; however, it is every Surveyor's Buſineſs to conform 


with, and obey his Employer's Orders in this Reſpect; never- 


theleſs the Surveyor may recommend Vellum if he chuſes, which 
at all Events can only be rejected. 


P R O B. II. 


Aamit it were required io meaſure (with the Chain only) any T_-_ 
tity of Land, the Number of the Cl:ſes ever ſo many, and the Form 


of them ever ſo irregular, by that conciſe and expeditious Method 


of taking a Main- line, and afterwards to plan the ſame, from 
which a Map may be obtained. 


Directions to be obſerved when Main Lines are uſed, ſome of which 
Directions reſpect Meaſuring, and the others Mapping. 


Firſt, Meaſure or chain a Main-Line ſome Way a-croſs the 
Eſtate you are to meaſure whereon Perpendiculars may or can be 


erected, 


— — SHD — — — ws - 
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erected on the Right and Left: hand, to the ſubtending Corners 
or Angles in each and every Incloſure you meet with when chain- 
ing or advancin n the ſame; but if you ſhould happen to 
be obſtructed by Pond, River, Building, Sc. in that Caſe, pro- 
ceed according to the Directions given in Page 92. 


Secondly, At Pleaſure you may fix in any Part of the Bounda- 
ries, and from thence chain the above- mentioned Line quite 
acroſs the Eſtate (it matters not whether a meridian, parallel, or 
compound Line) which, when you are chaining, or meaſuring, 
carefully obſerve to take the Dimenſions of each Incloſure that 
you paſs through, according to the foregoing Directions. 


Thirdly, Having finiſhed this main or chief Line, and the 
Dimenſions of each Field, caſt up the ſame (as hereafter di- 
reed) the whole Proceedings being founded upon Problem V, 
Chap. IV, foregoing ; and afterwards with Scale and Divideis 

lan the Field Notes, which done, repair to that Part of the 
Etate unmeaſured (whether on the Right or Left- hand of your 
Main- line) and meaſure it alſo, either lb another Main-line, or 
otherwiſe, as appears moſt convenient; caſt up and plan thoſe 
Dimenſions with the former; and in like Manner proceed until 
the Dimenſions of the Whole be compleated. But in meaſuring 
any Line (perpendicular to your Main-line) which excludes a 
Part of the Field wherein tbe ſame is taken, whether to the Right 

or Leſt· hand thereof, the ſame muſt be taken up as an Off-ſet 
upon an Off-ſet, (/ee Article 5th, Page 96) and entered as already 
directed in its proper Place: This being done, and you perceive 
any other Part or Parts of the Field which thoſe Lines that are 
perpendicular to the Main- line cannot comprehend or include, in 
that Caſe meaſure the ſame diſtinctly, as Off-ſets upon Off ſets, 
or otherwiſe, till there is no Part omitted or left out. 


Fourthly, It matters not whether you caſt up the Dimenſions 
before or after they are planned, but ſee that you leave not the 
Premiſes ere the Plan is accurately finiſhed, I mean before you 
bave noted and inſerted every Thing remarkable therein, otherwiſe 
the Map thereof (of Courſe) will be as imperfeR as the Plan, 
far from the Plan the Map is obtained, 


Fifthly, 
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Fifthly, Return the Ground Plot (only) of all Edifices, Build- 
ings, &c. except you have Orders to ſhew the Elevation of ſome 
beautiful Edifice, ſuch as the Manor Houſe, Hall, &c. which 
ſhould not appear in the identical Place where the ſame ftands, 
but in ſome vacant Corner or Place of the Map laid down from 
as large a Scale as that Vacancy will admit of ; for if erected, 
or drawn upon the Foundation or Ground Plot, —_— to its 
real Size, that is to ſay, projected from the ſame Scale, the 
Beauty of the Edifice will be rendered thereby almoſt inconſpi- 
cuous; and if it be drawn or laid down (where its real Foundation 
is) from a larger Scale, the adjoining,Gardens, Folds, Cloſes, &c. 
will conſequently be concealed or covered thereby, which induce 


me to recommend Vacancies to repreſent the Elevation of Build- 
ings in. 


Sixthly, Having heretofore given ample Directions and Cau- 
tions to young Practitioners concerning the true Method of mea- 
ſuring and planning, I ſhall now proceed to Example the 2d, 
wherein, inſtead of unneceſlary Repetitions, I ſhall refer to ſuch 
Pages as will ſufficiently direct the young Learner ; but obſerve, 
in the ſucceeding Example, there are not only ſingle Fields to be 
meaſured, but Care muſt be taken how they adjoin to the adja- 
cent Incloſures, ſo that the ſame may be accurately planned: 
However, the Surveyor hath this Advantage (when many con- 
joined Fields are to be ſurveyed ;) for having meaſured any, or all 
the Sides of one Field, though extremely irregular, thoſe Hedges 
that intercept the adjacent Incloſures, will appear when that 
Field which he has meaſured is planned, ſo that it will be need- 
leſs to meaſure or ſtraighten the ſame over again. See Example V, 


Chap. VII, wherein there are Directions to caſt up all ſuch 
Dimenſions. 


Seventhly, If your Orders be to return a Map wherein the 
Contents muſt not appear, which often happens, and eſpecially 
when large Demeſnes, Manors, &<. are to be ſurveyed; in that 
Caſe get a Reference Book with as many Leaves therein, as the 
Size of the Eſtate ſhall require, and place a different Letter, or 
INumber in each Field that is repreſented in the Map, which will 
refer to the Name and Quantity thereof in the Reference Book, 
the ſame Letters or Numbers being put therein; and if the Ma- 
nor, &c. conſiſt of ſeveral Tenements, the ſhading in the Map 


Ee ſhould 
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ſhould diſcover the ſame at firſt Sight; and in Part the ſecond 
there are Directions for that Purpoſe. 


Eighthly, When Buildings, Gardens, Folds, Ponds, Wood, 
or whatever elſe that are inacceſſible, do occur, or interpoſe 
between any two Perpendiculars, the true Area of the ſame may 
be thus obtained. From the Area of the Space that thoſe two 
Perpendiculars include, or comprehend, deduct the Area of the 
circumjacent Off-ſets that lie between the Main-line, thoſe Per- 
pendiculars, and the Buildings, Gardens, Folds, &c. the Re- 
mainder will be the Area of the inacceſſible Ground, W ater, 
&c. An Inftance of this Kind you'll meet with in the following 
Example, viz. Between the Perpendiculars 15 Chains, 12 
Links, in Dairy Field; and 20 Chains, 75 Links in Pleaſure 
Ground, the Buildings, Garden, Orchard, and Fold, are in- 
cluded therein; and alfo two ſmall Triangles, i. e. one in Dairy 
Field, between the Perpendicular and the Orchard Hedge; and 
the other in Pleaſure Ground, between the Wall, and the firſt 
Perpendicular therein. 


Ninthly, When ever any two Perpendiculars are met with at 
the ſame Place, one of which is occaſioned by a Road or Lane; 
in caſting up the Dimenſions, that which reſpects the Lane, 
muſt not be noticed, as it is deſignedly taken to plan the ſame 
by ; but in calculating the Area of the Road, it is then con- 
ſidered, if the ſame hath not been before particularly and diſ- 
tinctly meaſured. 


Laſtly, In drawing or forming a Plan, let all thoſe Lines 
that denote Boundaries and Fence, be drawn with a black Lead 
Pencil; and ſee that all other Lines therein be drawn with 
one of the Points of your Dividers (guided by your Scale,) which 
laſt mentioned Lines, I term or call by the Names of obſcure, 
occult, or dry Lines: And if a Miſtake Cond happen to be com- 
mitted in drawing the Plan, a little white Bread will take out the 
Fence or penciled Lines; hut if you find the Boundaries cor- 
rect, then draw or trace them off with Pen and Ink. 


Example 
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Example II, 


Let fig. 4 plate 2, repreſent the ground Plot of an Eſtate be- 
longing to John Tod, Eſq; and it be required to meaſure the ſame 
with the Chain only, ſo that the Dimenſions thereof may be caſt 
up by the Pen, and afterwards an accurate Plan delineated there- 
from, whereby a Map properly embelliſhed, and the true Con- 
tent of each Field inſerted therein, may be obtained. See the 


Map Plate the 3d. 


Dimenſions of an Eſtate in Tarpoley, in the County of Cheſter 
belonging to John Tod, Eſq; 12th Fuly, 1770, 


Sandy Field, L. H. Off. W. | Remarks and Off ſets on ditto. 
: N. E. Off. L. H. 
2012, | 27. 
0 — 00 
1 3 46 — — ,00 
3.70 4.40 4 3 22 
5.72 — o 13 52 
5,72 ＋ h Damſels 5,64 N. E. Off. on ditto, L. H. 
4574 2 — hed 00 
9 40 to N E <Ox-paſt. 7,11 | 4,q1— 1,63 
5.64 — 00 
= . 3 5 = 
— e E. Off. L. H. in Damſels. 
9531 — 1674 = 786 557 
o — oo 
1,03 1,71 
2,24 ns — 02 
3,52 34 
| $493 — 
10,84 7,04 N. E. Off. on ditto, Ox-paſt, 
| 63. 
11, 00 = h Dairy Field oo| 7,04 . — 1,12 
2 
16,36 + Pond in Fold — 61 
Ee 2 Dimen- 


— 
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pa 

20, 10 - Wal . Gd. 440 
20,10 ＋ Road — 1,00 
23,00 —— — 1,42 


23,80 ＋ Road to mark in South 


< Ox: paſt. 2,16 
24,0 + ſunk Fence — 
27,12 — 2,68 


39,04 Main-line ended 2,92 


3,04 to the Fur. Side Road 3,53 


fa. ME AI 


8. E. Off. in Ox-paſture. 


2191 
e — — OO 
,80 565 
2,21— —1,22 
6,00 — e 2 
5 
9 
3.80 2.62 
10, 84 no © Yo 2,10 
10,95 . 
11,00 5 542 
T — „00 
12,50 — 
I 3,00 572 
13.80 —— —. 


— An Off. on ditto, R. H. 


26 
O —— — 0 
2,92 — 1,12 


— 


An Off. on laſt Perpendicular 
in Ox-paſture. 


6. 


0 
—,96 


| Sandy 


| 
1 
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Sandy Field, R. H. Off, E. 
2382 
0 — OO 


44 _— I 
1,co toN. & Quiſtil Fd. 3,52 
82 


$,72 ＋ h Damſels — 2,02 
10, 84 ＋ h Ox-paſture — oo 


5432 
11,00 ＋ h Dairy Field — 6, 40 


15,12 nen, 
15512 8,02 


6353 —851 + 284 = $214 
16,36 ＋ h Po. Bu. Fold, &c. oo 


IO; 
20,10 ＋ Wall Pleaſure Gd. oo 
20,75 to S. W. < Garden 5,50 
24 funk Fence. Here draw 
the Form of the Gate, Cc. 
25, 23 8. < Pleaſure Gard. 4,61 
29,30 4,22 
30,04 Main line ended — oo 


— „* 


13 T, T, in N. Z. Sides of 
Damſels, O. 
3 A, Aſh, in ditto. 
9 P, Poplar at the Water- ſide. 
72 o, Oak Trees in Ox⸗ paſt. 


N. Off. on ditto, R. H. 


2527 
0 — — OS 
TWG. ͤ ͤ K 
6,12 — — * 


6,40 bd O0 


26 T. T. 0, N in Dairy 
Field, with a Pond or Water 
in the Middle. | 

N. Off. R. H. Pleafure Ground. 


282 


—0 — — 565 


5550 — — — o 


W. Off. in Pleaſure Ground, 
Left - hand. 


LY 
0 


. 


3,50 


409 —— 


Q 
0 
2,20 — — — — 530 
0 
0 


Here note, If the Learner be unready in Field Practice, ſuffer 
me to adviſe and prevail on him not to make any farther Progreſs 
in the Survey of this Eftate, until he has caſt up and planned the 
above Dimenſions; and then, with greater Cheatfulneſs and Ce- 
tainty, he will perform the Reſidue. 
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Bridge Meadow, 
L. H. Off. W. 
3287 
O — - O 
I, IO 2,72 


I,30 *j- Road or 22 
6,12 —— 3500 
6,12 ＋ Road : 4,00 


9 | 
6,12 + ras Popl. Mea. oo 


6,60 I,53 
13,88 — — OO 
| 149; 
13,88 + Fen, Lawn Pluds 1,60 
15,30 — 2,03 
192. — — 1,74 


19,96 2d Main line ended oo 


— 


S. W. End of Lawn Pluds, 
L. H. Off. 8. E. 


145. 


2,42 


— 


* 
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14 p, Poplar Trees in this Mea- 
dow, and twice that Num- 
ber in Poplar Meadow. 


An Off. on ditto. 


294 
- 0 


4,00 


—TJ 


—— — — — CC. 


r 


29 p, Poplar in Lawn Pluds. 


17 Willows and 32 A, Aſh 
Trees, equal Diſtance, in the 
North Weſt Side of Lawn 
pluds; and the North End 
thereof is full of Shrubs an 
Mitre. 


Bridge 
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Bridge Meadow, R. H. Off. W. 


1022 
0 ——w— — — 00 
2,72 1550 
4.34—— — 1,7 
— 1,72 
279 
6,09 ＋ H. in Pop. Mea. oo 
2,08 


—— K—— OE 
1332 — — 222 
13,88 — 
624 
13,88 ＋ Fence, Lawnpl. , oo 
17,00 A 80 
—— ere, 
„% == 8 


S. W. End of Lawnpluds, R H 


927 
Qs a X 
I,00 — — — I,n 
1, 80 — — — — 510 
2,50 — — — — 408 
ZEW 
3550 — — — 2 291 
T . . 3. 
> YT” 
E 1,23 
7450 — — — — 200 


221 
An Off. on Ditto. 
12; 
-» 0 — Wen 0 
2,08 — — 


An Off. On ditto, L. H. 


60 
— 0 — ww — — — OJ 
572 — 44 


M 
: - 
# 


* 


——— 


S 
c 
hg - — — 


U. 

4% 
1 
1 
A 


Cracadony, L. H. Off. W. 


- | JN 

© - oo 
2,20 | 5540 
8,55 — — — 4,00 
3 —— . 
10,87 — 

10, 87 + H. Aſh Field — o 

YE 

$453 — — — — 4. ; 
—_—— 


16,490 — i — — — 2,20 
21,23 Main-line ended --- 00 


1 


— — 1 


L. H. Off. N. W. 


21. 
323 a; 10 
— — 2 ,22 
3 
— — — — 7 
— > 
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An Off. on ditto, R. H. 


An Off. on 1, 12 Perpen. L. N. 
103 


G — — — 


1,12 — — 


—— — 


— 0 
1,20 


— 


A good Deal of young Timber | 
in the Boundaries of this 
Field. 


Cracadoney 


2] 
4 
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Cracadony, R. H. Off. E. 


158+ 
I — . 
1,00 — — — 520 
2,20 — — — 515 
2,42 — — — — 221 
3 G — 572 
4,81 to S Plea. Ground 1, 10 
9,00 to N. W. ditto 1,48 
10, 87 ＋ h Aſh Field -- 1, 10 


313. 
14,30 — oo 
I 5,00 —— — OO 
15.00 — — 120 
P ˙· —— 
20, 80 2,5 
20,80 — — 1,00 
2123 — — OO 


223 


| | 
This Field in Tillage. 


A ſmall Plantation in the Weſt 
Corner thereof. Here draw the 
Figure or Form of the ſame with 


your Pen. 


26 T TO. 


2 Rect- angular Ponds in Plea- 
ſure Ground, i. e. x on either 
Side of the middle Gate. Va- 
cious Kinds of Trees to and fro 
diſperſed, which greatly add te 
the Beauty thereo 


— * a. 


— 


5495 
© OO 
570 570 
2503 —ũ—'—ÿ— — 1,65 
3.10 — — 305 
7562 — . 


This Field is of a ſandy Qua- 
4 in Tillage, with a Lond of 

Water near the Middle. Her: 
draw with your Pen the Form 
thereof. 


Ff To 


Fl 
0 
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To meaſure this Eſtate, let the Surveyor repair to any Part 
of the Boundaries; * at A in the North Side of Sandy 
Field, and there fix a Mark in the Hedge; and being furniſhed 
with Croſs-ſtaff, meaſuring Pins, Chain, and a Perſon (who 
ſhould know the Name of each Incloſure) to lead the ſame ; then 


fixing on a Mark on the oppoſite Side of the Eſtate (/ze the Direc- 
tions in Page 143.) as at B, to which Place chain for a Main-line, 
and raiſe Perpeadicalane therefrom to the ſubtending Angles or 
Corners in every Field the Main- line paſſeth through; but al- 
ways remember, when you meaſure an — 2 to leave 
the Meaſuring- pins that pertain to the Main-bus ſtanding with the 

Pin your Foreman ftuck down therein, otherwiſe a Miſtake 
in counting your Pins or Arrows may inadvertently be committed. 
Your Field-Book being prepared and ruled, (according to the Di- 
rections in Page go, ) in the firſt Column thereof, Page the firſt, 
enter thoſe Dimenſions that are on the Left-hand Side of the 
Main-line: And in the firſt Column of the next Page inſert the 
Right hand Dimenſions thereof ; the two remaining Columns re- 
ſerve for Remarks, and Off-ſets upon Off-ſets, as heretofore di- 
reed in Page 91. And, for the young Learner's thorough In- 
formation herein, permit me to hand him Step by Step through 
all the Dimenſions taken on the Right and Left-hand Side of the 
firſt Main-line in this Eftate, which will, I hope, enable him 
to advance with greater Chearſulneſs. 


1. Having inſerted the Owner's and Tenant's Names, alſo 
the Townſhip, Pariſh, County, and the Name of the firſt Field, 
(ſee Field Boo, Page go,) with L H in the firſt Column firft Page, 
and R H in the Fl Column fecond Page: If the Sun appears, 
the Situation and Bearing of the Main-line may be difcovered 
({ee Pages 95 and 96) Whilſt you are thus preparing the 

ield-Book, you may direct your Foreman (if you have no other 
Aſſiſtant) to go and ſet up occaſional Marks; this done, begin 
and ftraighten the Eaſt Side of Sandy Field, by — up the 
North Eaſt Off- ſet therein, which enter; but throughout your 


Field Proceedings, carefully obſerve all the foregoing Di- 
rections. 


2. Return to A, and direct your Foreman ſtraight towards 
, then, on the firſt Chain of the Main-line, that is to ſay, 


44 
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44 Links from the Start, Right-hand Side, a Perpendicular — 1 
Chain, 71 Links, muſt be raiſed, which enter: Alſo at the End 
of the Chain another on the ſame Side will riſe to b, into the 
North Corner of Quiſtil Field, meaſure and enter it likewiſe; 
then return to the Pin left ſtanding in the Main- line; and when 
you have meaſured 3 Chains, 70 Links thereon, a Perpendicular 
will ariſe on the Left-hand to the Mark left in the Hedge at t, 
when you took up the North Eaſt Off-ſet therein, which mea - 
ſure, enter, and return to the Pins ftanding in the Main- line, 
wherein advance, and upon the 6th Chain, the Hedge that divides 
or ſeparates this Field from Damſels, occurs, to wit, at 5 Chains, 
72 Links: But here obſerve, your Foreman muſt put the Chain 
through the Hedge, and croſſing the fame, let him ſtretch the 
Chain as though there was no Hedge or Fence between the Fields, 
whilſt you remain at the ſtanding Pin in Sandy Field; lay down 
your Chain; come and fee where it croſſeth the Hedge, viz. 
at 5 Chains, 72 Links, which being entered thus ; in Left-hand 
Column at 5.72 croſs Hedge, Damſels, it is —o; and in Right- 
hand Column at 5.72 croſs Hedge Damſels, it is 2.02, the Length 
of the Hedge on the right Side, and which is found (by the croſs 
Staff) to be at Right-angles to the Main-line, abbreviated thus : 


5 72 + h Dam. — oo; and in Right-hand Column 
$-72-+- b Dam. — 2.02. 


3. Being in Damſels, meaſure a Perpendicular from the Hedge 
on the Left-hand Side, which is equal to 5 Chains, 64 Links; 
and upon this Perpendicular you have a Left-hand Off-ſet upon 
an Off. ſet, which being meaſured and entered, ſtraighten the Eaſt 
Side of this Field by taking up the Off-ſet that lies upon the Baſe 
f, g. (ſee the Entry thereof in the Field Book, viz. E. Off. L. H. 
Dam.) Leave a Mark in the Hedge at g, and then return to the 
6 Pins left ſtanding together in the Main-line, wherein proceed 
till you come to 9 Chains, 40 Links, whereat a Perpendicular 
== 7 Chains, 11 Links, will ariſe to the Mark left in the North 
Corner of the next Field at g, meaſure and enter this alſo, then 
return to, and purſue the Main-line; and at 10 Chains, 84 
Links, another Hedge is met with in the South Corner of this 
Field, and then, with regard to the Dimenſions thereof, the 
Entry in both the Right and Left-hand Columns muſt be thus : 


10.84 00 
Ff 2 And 


— 


reſpe 
pert and ready therein, the Difficulty which at firſt Sight preſents 
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And now, admit it were required to know the true Content 
of this Field, the Dimenſions are as follow: 


L. H. Of. E. R. H. Off. W. 

4657² 92 + 
5 ˙72 ———— 5,64 5,92 — — 2.02 
9,40 — — 7.11 10,84 — —.— 00 


10,84 — — — 00 


— | E. Off. L. H. in Damſels. 
N.. Off. on ditto, L. H. 554 
| 0 — — o 
73 * 1,03 F 1,71 
O = — OO| 2,24 — — 737 
4,91 ——— 1,603] 3,82 ——— 34 
5,04 — do 593 518 
Perches 
4577 
Colleged 4 82; 
55 


Area 668; = 4 Acres, 28: Perches. 


By which it appears that the true Content of the Field is 4 
Acres, 28; Perches; and ſo of any other Incloſure herein. 
It would be great Prudence in the young Learner to ſelect the 
particular Dimenſions of every Field that the Main- line paſſeth 
through, and caſt up the ſame ſeverally; by which Means their 

Five Areas are obtained ; and when he finds that he is ex- 


itſelf (in caſting ſuch Dimenſions up by the Pen) will ſoon vaniſh ; 
| - IEEE but 


5 
| 
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but not to commit a prolix Digreſſion, let us proceed in the 
Survey. 


4. Being in the North Weſt Corner of Ox-paſture, chain a 
Line from thence on the Left-hand at Right-angles to your 
Main-line, i. e. to D, and take up thereon an Off- ſet upon an 
Off-ſet, Left-hand ; which done, look from the Mark at D, to- 
wards the Mark at C, in or near the South Corner of the ſame 
Field; to which Mark chain, for a baſe Line, to the South Eaft 
Off-ſet therein, and as you proceed forget not to fix a Mark at 
E, that will appear from the Bridge. This Off-ſct being mea- 
ſured and entered, leave a Mark at C, and take up a ſmall Off- 
ſet on the lait Perpendicular towards the Corner; then return to 
the Main-line at h, where you left one Arrow ſtanding in the 
Fence, (for, as it hath been already obſerved, at the End of 10 Chains, 
you counted and returned the Arraws to your Foreman, ) whereat 
you enter the Dairy Field, and there erect a Perpendicular to the 
Wet Side thereof = 6 Chains, 40 Links, upon which Line 
you have an Off-ſet upon an Off-ſet thus entered; N. Off- ſet 
on ditto, R. H. (ſee the Dimenſions thereof ;) this done, return 
to the former mentioned Pin or Arrow, and make Entry in both 
Columns thus: L. H. 11.0 -+ h Dairy Fd. o R. H. 11.0 
h, Dairy Fd. — 6.40, proceed forward, and at 15 Chains, 
12 Links, on the Main- line on the Right-hand thereof, raiſe a 
Perpendicular to the North Weſt Corner of the Orchard; but 
ere you come thereto, you meet with the Weſt Corner of Dairy 
Field, by which there are two different Perpendiculars at the ſame 
Place (on your Main- line,) to be entered thus: 


15.12 ——7.50 
IS.12 - — 8,02 


This done, return to the ſtanding Arrows, and proceed, and at 
16 Chains, 36 Links, the Main- line croſſeth the Hedge into the 
Fold, &c. thus entered: L. H. 16.36 -+- h, Pond, Fold, &c. 
61 Links, and R. H. 16.36 -- h, Pond, Fold, &c. — oo: Omit 


not here to draw with your Pen, in the reſerved Columns, the 


Form of the Pond, Fold, &c. which will enable you to repre- 
fent the ſame in the Plan accurately, though you may chuſe 
taking Notice of ſuch Things until your Plan is ready wherein 
the ſame may be delineated and ſpecified with Jeſs Trouble, and 


—— 


— 


LEY 


—— — — — — — 
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more Accuracy; the Situation of which being limited, and 
your Chain at Liberty to execute and perform the particular Di- 
menſions thereof; Directions for taking up the ſame would be 
looked upon as Tautology by all thoſe who are perfect in the fore- 
going Chapters, and therefore whoever is not ready therein, will 
gain very little by the Peruſal of this Example. But to proceed. 


5, Having advanced on the Main-line 20 Chains, count and 
return the meaſuring Pins; and on the next. viz. at 20 Chains, 
10 Links, a Wall in aright Line with the Houſe Front, is met 
with, thus entered; L. H. 20.10 ＋ Wall, Pleafure Ground ,40 3 
and to the further Side of the Road, 1 Chain, which ſhews: the 
Road to be 60 Links broad; ſee the ſame entered in the Field 
Book, thus, R. H. 20. 10—————o, with Regard to the Fold, 


Garden, &c. To find the Area of which, conſult the 8th Ar- 
ticle, Page 216, 


6. Your Foreman having ſtuck down a Pin in Pleaſure Ground, 
and ftanding thereat, let the Chain be ſtretched on the Ground 
to that Part of the Wall where it croſſed; then at 20 Chains, 

5 Links, you'll find a Perpendicular will ariſe to the South 
Wen Corner of the Garden, which being meaſured and entered, 
return to the ſtanding Pin (but remember you have begun a third 
Change; ) continue the Main line, and on 23 Chains, 80 Links, 
a Perpendicular will ariſe to the Mark left at C, in the South Corner 
of Ox-paſture; ſee the Field Notes thereof thus entered, L. H. 
23.80 I.42 and 23.80 - Road to mark in Ox-pafture 
2.16; return and proceed at 24 Chains, croſs ſunk Fence, re- 
preſented by o q ; and at 27 Chains, 12 Links, on the Main- 
line, raife and meaſure a Perpendicular on the Left-hand Side 
thereof, which being entered, come back to the ſtanding Pins, 
and chain forward, and on 29 Chains, 3o Links, raiſe and mea- 
ſure a Perpendicular on. the Right hand to the Weſt Corner of 
Pleaſure Ground; this done, continue the Main-line, and at 30 
Chains, 4 Links, the ſame is ended, where there is a Perpendi- 
cular on the Left- hand = 2 Chains, 92 Links, upon which 
lies an Off-ſet upon an Off-ſet, viz. 


2.92 — — — — 96 


This laſt meaſured and entered, walk to the Weſt Side of Pleaſure 
Ground, and between the two laſt Right hand Perpendiculars 


take 
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take up a ſmall diſtin& Off. ſet thus entered: W. Off-ſet in Plea- Wo 
ſure Ground, &c. See the Field Notes thereof. 1 


Now admit it were required to find the true Area of the Ox- 
paſture Field by the foregoing Dimenſions thus ſelected: 


L. H. | L. H. in Dairy Field. | 
9533 _ 1673 | 
- 10,84 7,04 | 11,00 — ——— OJ 
23,80 — 2,16] 16, 30 — „6 
20,10. ::.. 1.00 
23,80 A 2,16 
: | 


3 


The firſt Perpendicular in Ox- paſture = 7,04 added to 2, 16, 
the Perpendiculars raiſed at 23.80, to the South Mark there- 
in, which being multiplied by the intermediate Diſtance = | 
12.96, the Product in ſquare Perches will be 9532, the Area of | 
the Rect angular Figure h D Cw; and if from this Sum the | 
Area of the irregular Ligure h Cw = 1673 be taken, the | 
Remainder will be 786 ſquare Perches, which being added to the . 
ſeveral Areas of the North, South and Eaſt Off- ſets, to wit, 
786 ＋ 63 -j- 6 -- 219 == 1074; ſquare Perches, which are 
equal to © Acres, 2 Roods 34; Perches, the true Area thereof. 
The Area of any other of the Fields may likewiſe be obtained 
by the Pen ; ſee the ſeveral Contents entered in the Dimenſions 
under the Name to which they belong; thus having obtained 
the true Area of thoſe Incloſures through which the Main. line 
paſſed, it follows next to plan the ſame, which to effect, Direc- 
ions ſhall be given at the End of this Example. 


7. Then repair to the unmeaſured Part of the Eftate, ſuppoſe 
to the Bridge, and from thence chain to the Mark left at E (on 
the River Side) for another Main-line, and as 


ou advance 
therein, omit not the Perpendiculars &c. which ſhall or may 
| occur, and proceed in like Manner as in the former Dimenſions, 


wherein there are ſo much Variety (with regard to Field Notes) 
zds will ſufficiently enable and qualify any Youth, though of the 


llendereft 


— — — H 
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ſlendereſt Capacity, to proceed therein for Miles upon the like 
Occaſion; ſee the Dimenſions 14 this Main- line in the Field Book; 
but obſerve, in croſſing the Fence into Lawn-pluds, to leave a 
Mark thereat, and when you have finiſhed the Line, return 
thereto, meaſure and enter the Dimenſions of the South Weſt 


Part of the ſame. (See the Directions given in the third Article, 
Page 214.) 


8. Make for the Eaſt Side of the Eſtate, and chain another 
Main-line from the South Corner of Cracadony,to the North Weſt 
Corner of Quiſtil Field, viz. from r, to M, whereon take up 
ſo many Perpendiculars, &c. on the Right and Left-hand Side, 
as will include the Area of all the Fields which that Main-line 

afſeth through, as you may ſee in the Field Book, wherein the 
Dimondorn of the ſame are carefully entered, and correctly caſt 
up, according to the foregoing Directions. 


Laſtly, Step into Quiſtil Field, which you meaſure by chaining 
a Line from M in the South Corner thereof, to b, the North 
Corner, at which Place a Mark was left when Sandy Field was 
ſutveyed; and upon this Line, take up the Perpendiculars that 


ſhall occur on the Right and Left-hand Sides, which being 
finiſhed, concludes the Survey. 


Abbreviated Characters in the Field Book explained. 


-+- , or h, Croſs Hedge, 
Flea Gd. Faccotes—IPleaur Ground. 
F d. 6 Field. 
Buildings. 
{ Corner of a Field, 
(Mark, &c. &c. 


Nate, The above Croſs ſhould be made when in the Fields, by 
two Strokes of the Pen like the Character Plas. | 


W] 
< ?*Cdenotes— 
M. 


| 
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Here follows the Area of the foregoing Dimenſions of this Eſtate, 
reſpectively collected from the Field Book, as they appear therein. 


Sandy Field. 
L H Off E —— — 201;| Ox-paſture ——— 71074: 
RH Off W 238+ — 
NE Off LH ——— 27 [See Page 229. 
466? — 
Pleaſure Ground. 
Damſels. {LH Off. E 323 
| R H ditto, wW 710 
LH Off. E 457 RH Off on ditto — 252 
R H Off. W 822 W Off on ditto — 5 
N Off. on ditto, LH 732 8 
E Off. on ditto L H — 552 10632 
668. © — 
1 3 Bridge Meadow. 
Dairy Field. I. H Off ẽ W — 3282 
R H ditto E 1024 
LH Off. E 26 | An Off on ditto R H 294 
R H Off. W 543 — 
R H Off. on ditto 2524 460 
8214 r — 
Poplar Meadow. 
LH Off W — 992 
RH ditto E — 279 . 
R H Off on ditto 122 
| L H ditto, N 60 


G Houſe, 


232 GEODASIA Improved. 


Houſe, Garden, Fold, &c. 


Area between 15,12, and 20,75 
Area of an included Triangle in Dairy Field — 8 
Area of ditto in Pleaſure Ground — — 2 


An Eaſt Off — — 30 
5514 
Lawn-pluds. Aſh Field. 
L H Of w 140 LH Off W 4023 
R H Off E 62 RH Off E — 24 
SW End N 
RH ditto W — 9232 3 
4494 Quiſtel Field. 
— — LH Off W — 21 
Craca dony. R H ditto E 5495 
LH Off W 730 570+ 
R H ditto E 15821 wm 
An Off on Ditto — 43 [Lane — 134 
Ditto on ditto — 103 
942 


The 
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The Whole collected. 

Perches. A. R. P. 

Sandy Field — 466 = 2 3 262 
Damſels — 6682 = 4 0 282 
Ox-paſture — 10744 = 6 2 342 
Dairy Field — 6821 = 5 © 214 
Gardens, Folds, &c. 5513 = 1 314 
Pleaſure Ground - 10634 = 8 2 23 
Bridge Meadow - 460 = 2 3 20 
Poplar Meadow - 451 = 2 3 11 
Lawn Pluds — 4294 = 2 2 2094 
Cracadony — — 942 = 5 3 22 
Aſh Field — — 7153 = 4 1 357 
Quiſtil Field — $704 = 3 2 104 
Lane I 34 "0 3" IS 


83484 = 52 O 282 


Theſe Dimenſions being caſt up, your next Care will be ts 
plan the whole from any Scale of equal Parts that you ſhall think 
proper, which, when performed, if the Size thereof be either too 
Jarge or too ſmall for the intended Map, you'll meet with ample 
Directions in Part the Second to augment or diminiſh the ſame to 
any Size : The ſmall Compaſs of this Treatiſe induced me to 
make Choice of the quarter Scale, i. e. 16 Statute Poles to an 
Inch to plan this Eftate from ; but notwithſtanding, would adviſe 
the Learner to plan the ſame from ſundry Scales, ſuch as the Inch, 
half Inch, half-quarter Inch, &c. which will greatly edify him in the 
Art and Practice of Planning; but let him ſtrictly obſerve whe- 
ther his Plan bear a thorough Similitude to fig. 4, plate2; for if 
not, a Miſtake is committed, which may be readily diſcovered 
by Compariſon ; and that he may the more effectually correct the 
ſame, here follows certain edifying emblematical InſtruQions for his 
more immediate Improvement with reſpect to a Plan of this 


Eſtate. 


Dire&ions to plan this Eftate, 


Being accommodated with a Sheet of Paper, Scale and Dividers, 
draw an obſcure or dry Line quite acroſs the Middle thereof, 


Gg 2 per- 
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perpendicular to your Breaſt, that ſhall repreſent the firſt Main- 
line in the Fields. 


2. Fix upon a Point therein as at A, and from your Scale take 
30 Chains, 4 Links (though the 4 Links cannot be adjudged at 
on this Scale, ) and lay it from A to B, which Points limit the 
Main- line; upon the Left-hand Side thereof lay down thoſe Di- 
menſions that were taken up on that Side in the Fields; the Right- 
hand Side is appropriated to all thoſe Dimenſions entered in the 
Right hand Column of the Field-Book, which being placed be- 
fore you, proceed thus: f 


3. At the Beginning at A, it is vo Perpendicular, neither in 
the Right or Left hand Columns; but at the End of 44 Linke, 
it is 1 Chain, 71 Links of a Perpendicular to the Right- hand, 
therefore take 44 Links from your Scale, and lay it on the Main- 
line from A towards B, at which Point erect a Perpendicular to 
the Right hand, by Prob. 3. Chap 2; otherwiſe apply the End 
of the Scale upon, and parallel to the Main-line, ſetting or fix- 
ing one Corner of the Scale to the Point made with your Di- 
viders in the Main-line, 44 Links from A, the Beginning. 
and from thence draw a Perpendicular or obſcure Line, whereon 
lay down 1 Chain, 71 Links, the firſt Perpendicular; then 
from A to this Point, draw a penciled Line. Alto lay down one 
Chain from A in like Manner, at which Point erect another Per- 
pendicular as you did the former, upon which Jay off your ſecond 
Perpendicular = 3.52, to b, and with your Pencil join this to 
the End of the lati Perpendicular; then take in your Dividers 
3 Chains, 70 Links, and lay it on the Main- line, as before, at 
which Point draw an obſcure perpendicular Line on the Left-hand 
Side; upon which lay down 4 Chains, 40 Links to t; with 
Scale and Dividers draw a Line between t and A, and lay down 
thereon the N. E. Off-ſet, beginning at A; this being done, 
take from the Scale 5 Chains, 72 Links, lay it down as before 
from A towards B, to which Place draw a Lice with the Pencil 
from t, which will repreſent Part of the Hedge between this 
Field and Damſels; and as the ſame Hedge on the Right-hand is 
at Right-angles to the Main-line, raiſe a Perpendicular thereat, 
upon which lay down 2 Chains, 2 Links to e, and then, with a 
Pencil, draw a right Line between d ande, and alſo one between 
e and b, the former will repreſent the Remainder of the Hedge 

between 
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between this Field and the Damſels ; and the latter, the Hedge 
between this and the Quiſtil Field. 


4. At the Point d, draw a Perpendicular, then take 5 Chains, 
64 Links, up in your Dividers from off the Scale; lay the ſame 
down from d to f, and join f c with your Pencil; alſo take 
Chains, 40 Links, and ſet it off from A upwards, at which Place 
draw a Line Perpendicular on the Left-hand Side, upon which 
lay down 7 Chains, 11 Links to g; draw a Line from f to g. 
and thereon lay down the Eaft Off- ſet in Damſels, as heretofore 
taught; which done, take 10 Chains, 84 Links, in your Di- 
viders, and Jay it from A to h, to which Point draw two pen- 
ciled Lines, the one of them from g, to repreſent the Hedge be- 
tween Damſels and Ox- paſture, and the other from e, for the 
Hedge, one Part of which ſeparates the Damſels and Dairy Field, 


and the other Part thereof divides the Damſels from Quiſtil 
Field, 


5. At h erec̃t h D on the Left-hand Perpendicular to the Main- 
line, and lay thereon 7 Chains, 4 Links; alſo take 11 Chains 
from the ſame Scale, and on the Main-line, from A, as before, 
lay it down, and thereat ere&t a Perpendicular to the Right- 
hand Side, and lay thereon 6 Chains, 40 Links: Upon this 
Perpendicular is an Off-ſet upon an Off-ſet, to the Right-hand, 
which plan, and draw a penciled Line from the End of the Per- 
pendicular therein, and it will repreſent the Hedge between the 
Quiftil and Dairy Fields. 


6. Take from your Scale 15 Chains, 12 Links, and laying it 
from A towards B, at this Point draw a Perpendicular on the 
Right-hand Side; and on this Line firſt lay off 7 Chains, 50 
Links, and then 8 Chains, 62 Links ; with your Pencil draw 
a Line between theſe two Points, and alſo draw therewith a right 
Line from the End of the laſt penciled Line, to wit, from the 
South Weſt Corner of Quiſtil Field, to the firſt Perpendicular 
which will repreſent the Hedge between the Aſh and Dairy Fields; 
Then take 16 Chains, 36 Links off your Scale, which being 
laid from A towards B, ſhews where the Hedge muſt be drawn 
between Dairy Field and the Orchard, Fold, &. ſo that 61 
Links being laid off at Right- angles on the Left-hand Side, raw 

| this 
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this Point draw a penciled Line to h and k, which will denote 


75 Fence between Ox paſture, Fold, Orchard, and Dairy 
ield. 


7, Lay down 20 Chains, 10 Links, as before, from A to- 
wards B, to wit, at m, through which a Wall paſſeth in a Line 
with the Houſe Front thereat; on the Left-hand draw a Line 
perpendicular, and lay thereon 40 Links, and alſo 1 Chain (the 
Space between theſe Points, is the Breadth of the Road leading 
from the Bridge to the Fold and Buildings) from which draw two 
penciled Lines to either Side of the Pond in the Fold, to ſignify 
the Road or Lane; which being done, take 20 Chains, 75 
Links, and lay it from A (as before ;) at this Point erect a Right- 
hand Perpendicular, upon which lay off 5 Chains, 50 Links, 
to n; (but here let me once more caution the young Practitioner 
not to make Uſe of any other Scale in the Plan than that which 
he began with, for ſhould one Line be taken from this Scale, and 
another off any other, it would, in that Caſe, be impoſſible for 
his Plan to cloſe;) through this Point n, and that made where 
the Wall was met with, draw a penciled Line to repreſent the 
fame, - 


8. From your Scale take 24 Chains, and lay it from A (in like 
Manner as before) to p, where the ſunk Fence was met with; 
but before you come to this Point, raiſe a Perpendicular on the 
Left-hand 20 Links ſhort of p, and lay thereon 1 Chain 40 
Links, to ſhew the Point that the Hedge muſt paſs, that is on 
the near Side of the Lane; and alſo upon the ſame Line la 
down 2 Chains, 16 Links, which diſcovers the Mark C in Ox- 
paſture, according to the Field notes, from which draw an occult 
Line to the Point D in Ox paſture, and plan thereon, the South 
Eaft Off- ſet therein beginning at D. 


9. Lay off from A towards B, 25 Chains, 23 Links, and on 
the Right-hand Side thereat, raiſe or draw a Perpendicular, upon 
which lay off to q, 4 Chains, 61 Links, then, with a Pencil, 
draw a Line fromq, through p and o, for the ſunk Fence; 
omit not to repreſent the arched Fence on each Side of the Gate, 
which, according to the Figure thereof in your Field-Book, is a 
Semi-circle : Allo take 27 Chains, 12 Links, in your nn. 

| an 
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and ſet it off from A towards B, and on the Left-hand Side draw 
a Perpendicular, upon which ſet off 2 Chains, 68 Links; then, 
with your Pencil, continue thoſe Lines that repreſent the Lane, 
the nearer Line paſſing through this Point, and the Point o, 
-until it meets the former penciled Line; and parallel thereto, 
draw another Line through C, which will denote the oppoſite 
Side of the Lane; then take in your Dividers 29 Chains, 30 
Links, and lay A down as before, on your Main-Line, whereat 
draw a Line perpendicular thereto, on which lay 4 Chains, 22 
Links to r, the South Weſt Corner of Pleaſure Ground : Here 
deſcribe the Arch on each Side the Gate, as it appears in the re- 
ſerved Columns of your Field Book, and at the Point B, erect a 
Perpendicular on the Left-hand Side, and lay thereon 2 Chains, 
92 Links; upon this Line there is an Off-ſet upon an Off-ſet, 
which plan; and alſo let thoſe Lines be continued to 8 and x 
that repreſent the Lane; lay down a ſmall Weſt Off-ſet that ap- 
pears in your Book between r and q; then draw a penciled Line 
likewiſe from r to 8, and then delineate the internal Simi- 
circle at the Gate, which concludes a Plan of thoſe Dimenſions 
that reſpect the firſt Main- line. 


Then will the next Step be to plan thoſe Dimenſions taken up 
on the ſecond Main line, but ere you can proceed therein, this 
Main-line muſt firſt be drawn, which being done removes all the 
Difficulty therein, and is thus effected: Your Field Notes in- 
form you, that a Perpendicular = 3 Chains, 30 Links, was 
raiſed in the Meadow on the Left-hand at 1 Chain, 30 
Links, to the South Corner of Pleaſure Ground, at the Point 
S, therefore, take 3 Chains, 3o Links in your Dividers, and 
ſet one Foot in the Point S, deſcribe an Arch with the other Foot. 
And if x Chain, 30 Links, be taken from 19 Chains, 96 
Links, there will remain 18 Chains, 66 Links, (the Diſtance 
between the Place where this Perpendicular. was raiſed, and the 
Point E in Ox-paſture.) Hence 18 Chains, 66 Links, being 
taken from the Scaſe with which, (ſetting 1 Foot in the Point E) 
deſcribe an Arch that ſhall interſect the former, through which 
Point of Interſection, and the Point E, draw a Line with the 
Point of the Dividers, for the ſecond Main-line; and then from 
your Scale take the whole Length of this Main-line = 19 
Chains, 96 Links, in the Dividers, which lay down thereon 


from 


2 
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from E, and it will point you out the North Corner of Bridge 
Meadow, whereat you made a Beginning in this Main- line: But 
here remember that you'll have no Occaſion to take Notice (as 
you are planning) of thoſe Perpendiculars which were taken up 
on the Left-hand Side of this Main-line, except the firſt you took 
in Poplar Meadow, by which the Fence on the North Side 
thereof, and alſo that between Poplar Meadow and Lawn-pluds, 
are drawn ; for all the other Fences or Hedges between and the 
former Main- line, are already planned. It is likewiſe needleſs 
to give any Directions (in this Place) to plan the Right-hand 
Perpendiculars that are terminated by the River; for whoever is 


ready in planning the foregoing Examples, cannot poſſibly be at a 


Loſs to raiſe Perpendiculars from a baſe Line at each reſpective 
Place the ſame were taken at: However, in joining the Perpen- 
diculars with a Pencil, forget not to draw a Line parallel thereto, 
between 40 and 50 Links diſtant tberefrom, to repreſent the 
River, which by the Chain, meaſured ſo much; when done, 
turn over to the Dimenſions of Cracadony, wherein you find 
that the Main-line taken therein, begins at r, in the South 
Corner thereof, and paſleth by k, the Weſt Corner of the Or- 


chard already planned, which limits the Direction of this Main- 
line. 


Here note, All the Difficulty of planning from Main- lines, 
depends upon drawing them exactly true in their proper Place. 
This done, the Work will then be found to be exczeding eaſy. 


Having drawa the Line, there will be no Occaſion to take 
Notice of the Perpendiculars on the Right- hand Side (except the 
three laſt) the Hedge being already planned which is on that Side 
between this and the Quiſtil Field; therefore, by erecting, on 
the Right-hand, (according to the Pield Notes) Perpendiculars 
reſpectively, upon which the ſeveral Numbers, as they appear in 
the Field Book, being laid thereon ; then, with the Pencil, join 
the Ends of the ſame, as heretofore directed. This laſt penciled 
Line ſhews the Hedge between Aſh Field and Quiſtil. As for 
the Ferpendiculars on the Left-hand Side, plan them as you did 
thoſe on the Right-hand Side of the laſt Main- line; this being 
done, and the Boundaries deſcribed by your Pencil, the whole is 
planned ſave only the North Weſt Side or Fence of Quiſtil Field, 
wherein the Proof and Truth of all your Proceedings (both » 
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the Fields and Chamber) will appear, which you diſcover thus; 
draw an occult Line from M to b, which being taken between 
your Dividers, and applied to the Scale, if the Extent corre- 
{ponds with the fame Line in your Field Book, (to wit, 11 
Chains,) you have made a goed Cloſe, which will always be the 
Caſe when Care attends each Step; otherwiſe it would be un- 
reaſonable to expect it. However, this Line anſwering with the 
Chain line in the Field-Book, confirms the Accuracy, upon 
which lay down the Luft-hand Off-ſet thereon, and with the 
Pencil draw the North Eaſt Side of this Field. 


Laſtly, With Pen and Ink draw or trace off all the penciled 
Lines in the Plan, then is the fame ready to be transferred to a 
Map on Vellum, or whatever elſc is intended for that Purpoſe, 
which to perform, obſerve the following 


DirEcTioNs. 


To transfer or trace off, upen Vellum, Parchment, or Paper, the 
Plan of an Eſtate, and aft:rwards to embelliſh the ſame. 


1. The Size of your Vellum, Parchment, or Paper, being 
adapted to the Plan, wherein if Greaſe, or any thing elſe ſhould 
hinder your Pen to lide freely, a little Pounce rubbed thereon 
occaſionally will greatly help the ſame, and alſo prevent the Ink 
from ſpreading ;z ſome double refined Loaf Sugar diſſolved in 
your Ink will give it an additional Gloſs, | 


2, Lay your Plan carefully upon the Vellum, Parchment, or 
whatever elſe you intend to draw your Map upon, and three or 
'four ſmall Nails being ſtuck into the Table through the Plan 

and Corners of the Vellum, &c. to prevent the ſame from ſhift- 
ing or moving (though ſmall Weights, or Books will, with Care, 
anſwer the ſame Purpoſe:) Then, with the Point of your Di- 
viders, trace off all the Lines in the Plan, preſſing the ſame gent- 
ly, fo that the Impreſſion may appear on the Vellum, &c. Thus 
having gone or traced over all the Lines exactly, take up the 
Plan, and you'll ſee underneath, all thoſe Lines upon the Vel- 
lum, &c. that are in the Plan; and then, with a fine Pen, and 


good Indian Ink, make thereon Hedges, &c. ſuch as appear in 
the following Map. 


H h 3. When 
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3 When the Hedges, &c. belonging to each and every Field 
are finiſhed, it will be a great Addition to the Beauty of the 
Map, to adorn the Hedges on one Side with proper Shading, or 
Colours, to repreſent the Ditches; and the Paſture or Mea- 
dowing being touched up with a tranſparent Green Colour, 
in Imitation of Graſs, (but not dawbed on ;) arable or ploughed 
Land with a brown earthen Colour, &c. laid on in ſuch a Man- 
ner (ſee the following Map) as will render the ſame all thorough 
a Similitude of Ridges and Furrows. There are many Gen- 


tlemen that chuſe to have a Map of their Eftates ornamented 


with Colours, but, in my humble Opinion, good Indian Ink 
is much preferable thereto : However, it greatly behoves every 
Surveyor to pleaſe, if poſſible, his Employer, and therefore 1 
ſhould think it adviſeable for thoſe who are ſo employed to have 
a ſmall Specimen of their Performance upon Vellum, curiouſly 
ornamented, to ſhew their Employers, wherein ſhould appear 
ſome Cloſes finiſhed with Indian Ink, and ſome with Colours, 


4. Having compleated the Fields, &c. in the Map, make 
Choice of a Compartment, or Vacancy therein, at the Top, 
if poſſible, to draw the Coat of Arms belonging to the Gentle- 
man that owns the Eſtate, with Shield, Creſt, and Supporters; 
the Shield ſhould be drawn fo that it may contain the Title, 
Townſhip, and County, or any thing elſe that is proper to de- 
note the Situation thereof, The Art of drawing ſuch Orna- 
ments, will ſoon be obtained by aſſiduous Application, and ſome 
Inſtructions therein from a Limner, which the ſmall Size of 
this Treatiſe prevented me to give in this Place, 


5. In another Compartment, or Vacancy, draw the Dividers, 
drawing Pen, the Scale you laid down the Map by, &c. 


Laftly, Draw the Mariner's Compaſs, with the Flower de Luce 
therein, pointing to the North exactly, ſee Page 96. However, 
for the young Learner's farther Improvement herein, here follows 
a Map of the Eſtate mentioned in the foregoing Example, pro- 
perly embelliſhed, wherein is repreſented Paſture, Meadowing, 
ploughed Land, and whatever elſe that is neceſlary, ur * 

undoubt- 
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undoubtedly wy my than if ſeveral Pages were wrote upon 
the Occaſion, Now, if the Whole be well performed, the 
Map will be à neat Ornament to hang up in the Owner's Study, 
or wherever elſe he ſhall chuſe, ſo that at Pleaſure he may ſee his 
whole Eſtate in his Chamber, and likewiſe the particular Quan- 


tity of each and every Incloſure therein, without any Manner of 
Trouble, but rather a Pleaſure, 


Thus having briefly, and particularly taught and directed how 
an Eſtate (conſiſting of any Number of Incloſures) may be ſur- 
veyed by the Chain (unaſſi/led by Inflruments,) and alſo how the 
ſame may be accurately planned and mapped, I come, in the 
next Place, to ſhew how a Pond, Pool, Mere, Wood, or any 
inacceſſible Ground may be meaſured two different Ways, i e. 


the one by rea-angular Lines; and the other by ſtationary 
ones, and in both Caſes this is the 


1 . 


From the Area that the rect · angular or ſtationary Lines in- 
cludes, deduct the Area of the ſeveral Inſets that are between 


thoſe Lines and the Pond, Pool, &c. the Remainder will be the 
true Area ſought. 


Note, When rect-angular Lines are uſed, the Pen diſcovers 
the real included Area; but in uſing ſtationary Lines, the Scale 


and Dividers muſt be engaged for that Purpoſe, and conſequently 
the Reſult will be ſomewhat doubtful. | 


Example. 
Admit fig. 5, plate 2, to repreſent a Mere, or Pool of Water, 


and it be required to know the true Content thereof, to perform 
which obſerve the following 


Hh 2 DIRECTIONS, 


. — T — — 
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DIRECTIONS, 


1. Set up your Croſs-ſtaff at, or in the Corner A, and there 


fix upon two Places, or Marks (to wit, at B and D,) at right 
Angles to each other, 


2. Meaſure the Line A D, and take up a Left-hand Inſet 


thereon, which being entered, return to your Staff, but forget 
not to leave a Mark at D. 


3. Chain the Line AB, upon which take up an Inſet on the 
Right-hand thereof, 


4. Fixt your Staff in B, which will direct you to chain an- 


other Line at Right-angles to this laſt meaſured Line, to wit, 


B C, and take vp an Inſet upon this alſo. 


Laſtly, Chain from C, to the Mark left at D, and take up the 


Inſet thereon, and it is dons, whereby you have obtained the 
following 


Dimenſions 
205 2445804 32 


—— — 


ZZ... TT = ere_ 
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Dimenſions. 


N. W. Inſet, L. H. 
Taken upon the Line A D. 


412. 
O —0 
1,40 — O 
2,30 I,IO 
3,00 — 350 
4,00 510 
. — 
6,20 ꝗ—— O 
7,10 © 
8,40 — 580 
8,00 — o 


N. E. Inſet, R. H. 


243 
S. E. Inſet, R. H. 
Taken upon the Line B C. 
2 — RR 37* Py 
30 70 
3,40 W — 0 
4,20 — 1,00 
4,80 — 30 
389909 — 0 
S. W. Inſet, R. H. 
Taken upon the Line C D. 
146. 
— — 0 


$20 — — — — 590 


2,50 — — 


Taken upon the Line B C. AS _— 
80. , 6,70 E — 1510 
1,10 IF „i 9. nw. ww. 9 
Sy GO nn e Oo... 0 
3,80 — 7 20} a 
* 4 = Fig. AB CD. 
* of 12121 
o — — 8,60 
| 10,60 RE 5,70 
The Area of the Figure A BC D. 
AD 41 
The ſeveral Inſets upon AB 80 C1212; 
BC 37 | 3043 
3045 
RES” C D N OY 146 A. N. P. 
Lac true Area — — 908 2 5 2 28 
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Here follows an Example wherein a Pond, &c. is meaſured by 
ſtationary Lines, and exterior Angles, taken partly in like 
Manner as directed in Page 124, wherein I propoſed to give an 
Example of a Field meaſured by ſuch Lines, but being adviſed, 
by a Friend, not to introduce an Example therein (relating to 
Land) that would admit of many Anſwers, I therefore pru- 
dently omitted the ſame, as the Dimenſions ſo taken could not 
poſſibly be caſt up without having Recourſe to Scale and Com- 
paſs : And I can aſſure my Reader, it is with the utmoſt Reluc- 
tance that I am now prevailed on to give an Example (though 
of Mater) whereof the ambiguous Reſult will unavoidably admit 
of unlimited, uncertain Variety; nevertheleſs, as Pools are 
ſeldom or ever paid for by the Acre, and as ſmall Waters are ge- 
nerally allowed to be horizontal, conſequently there will be no 
* to make any Allowance for Altitude or Depreſſion; ſo 
that, with diligent Cate, the Errors ariſing from ſuch Dimen- 
ſions will be but trifling, as the Off- ſets taken around the ſame 
are caſt up by the Pen; but, notwithſtanding, permit me to cau- 
tion the young Practitioner, when he takes an Angle by the 
Chain, to be very exact, for othewiſe he'll find it extremely dif- 
ficult (I might have ſaid impoſſible) to obtain, from the Dimenſions 
ſo taken, a perfe Cloſe ; however, my Brevity herein will, I 
hope, plead my Excuſe for introducing this 


Example. 


Admit fig. 6, plate 2, to repreſent a ſmall Pool, or Pond of 
Water, and it be required to ſurvey the ſame by ſtationary Lines, 
and Angles taken by the Chain. 


Note, The Inſets that occur, are taken up in like Manner as 


you were directed in Page 155, to take up Off-ſets, 


Firſt chain a Line from E to A = 4 Chains, 60 Links, which 
Station being entered, ſet up a meaſuring Pin at A, and fixing upon 
a Mark at B, continue the Line E A 2 Chains farther, whereat leave 
a Pin; return to A, and meaſure towards B 2 Chains; then mea- 
ſure the exact Diſtance (with the Chain) between the laſt Pin ſtuck 


down, 
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down, and the former — 2 Chains, 824 Links, which is a 
Chord-Line to the Angle A, made by the firſt and ſecond 


Station, as already obſerved ; ſee that you forget not to take 
up the Inſets upon each Line. 


2. Chain the Line or Side AB = 5 Chains, 70 Links, and 
take, as before, the Angle made by this and the next ſucceeding 
Station, = 1.814 = to the Chord 3, 4. 


3- In like Manner Chain B C, for a third Station = 2 Chains, 
20 Links, and meaſure the Chord Line 5, 6 = 1.774. 


4. Meaſue C D = 6 Chains, 30 Links, and at the End 


thereof take up the external Angle, as before, whoſe Chord is 
2 Chains, 8 Links. 


Laſtly, Meaſure the Side D E, and at the Corner E, take up 
the laſt Chord Line, i. e. 9, 10 = 1 Chain, 69+ Links. 


-_ 
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Here follows an Example wherein a Pond, &c. is meaſured b 
ſtationary Lines, and exterior Angles, taken partly in like 
Manner as directed in Page 124, wherein I propoſed to give an 
Example of a Field meaſured by ſuch Lines, but being adviſed, 
by a Friend, not to introduce an Example therein (relating to 
Land) that would admit of many Anſwers, I therefore pru- 
dently omitted the ſame, as the Dimenſions ſo taken could not 
poſſibly be caſt up without having Recourſe to Scale and Com- 
paſs : And I can aſſure my Reader, it is with the utmoſt Reluc- 
tance that I am now prevailed on to give an Example (though 
of Water) whereof the ambiguous Reſult will unavoidably admit 
of unlimited, uncertain Variety; nevertheleſs, as Pools are 
ſeldom or ever paid for by the Acre, and as ſmall Waters are ge- 
nerally allowed to be horizontal, conſequently there will be no 
Occafion to make any Allowance for Altitude or Depreſſion; ſo 
that, with diligent Caie, the Errors ariſing from ſuch Dimen- 
fions will be but trifling, as the Off-ſets taken around the ſame 
are caſt up by the Pen; but, notwithſtanding, permit me to cau- 
tion the young Practitioner, when he takes an Angle by the 
Chain, to be very exact, for othewiſe he'll find it extremely dif- 
ficult (I might have ſaid impoſſible) to obtain, from the Dimenſions 
ſo taken, a perfe& Cloſe ; however, my Brevity herein will, I 
hope, plead my Excuſe for introducing this 


Example. 


Admit fig. 6, plate 2, to repreſent a ſmall Pool, or Pond of 


Water, and it be required to ſurvey the ſame by ſtationary Lines, 
and Angles taken by the Chain. 


Note, The Inſets that occur, are taken up in like Manner as 
you were directed in Page 155, to take up Off: ſets. 


Firſt chain a Line from E to A = 4 Chains, 60 Links, which 
Station being entered, ſet up a meaſuring Pin at A, and fixing upon 
a Mark at B, continue the Line E A 2 Chains farther, whereat leave 
aPin; returnto A, and meaſure towards B 2 Chains; then mea- 
ſure the exact Diſtance (with the Chain) between the laſt Pin ſtuck 


down, 
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down, and the former — 2 Chains, 824 Links, which is a 
Chord-Line to the Angle A, made by the firſt and ſecond 


Station, as already obſerved ; ſee that you forget not to take 
up the Inſets upon each Line. 


2. Chain the Line or Side A B = 5 Chains, 70 Links, and 


take, as before, the Angle made by this and the next ſucceeding 
Station, = 1.814 = to the Chord 3, 4. 


— 


3. In like Manner Chain B C, for a third Station — 2 Chains, 
20 Links, and meaſure the Chord Line 5, 6 = 1.774. 


4. Meaſue C D = 6 Chains, 30 Links, and at the End 


thereof take up the external Angle, as before, whoſe Chord is 
2 Chains, 8 Links, 


Laſtly, Meaſure the Side ID E, and at the Corner E, take up 
the laſt Chord Line, i. e. 9, 10 = 1 Chain, 69 Links. 


The 


* 
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Iſt Stat. 
St. Sds. Di. An. Chords. 
C. L. 
1 EA 4,60 A —— 2,82; 
2 AB 5,70 3 —— 1,814 
3 BC 2,20 C —— 1,77; 
4 CD 6,30 D — 2, 80 
5 DE 5,72 E 1695 


5 35% : 
3,80 590 
OT HE > ns © "7 "oe" 40 
5570 0 

3d Stat. Inſet. 
0 — 
—0 
„80 — 550 
2,20 00 
5 Stat. on Inſet. 
14. 

O 1 
540 > Roman MN,” 
2,50 »30 
3,80 230 
70 — © 
7771 = O 


Iſt Stat. Inſet. 


48, 
O — 0 
170 — — — —1,36 
— 1532 
3,90 —— — — 400 


4 Stat, Inſet, 
5. 
© — o 
1, — — 0 
1,60 — — $50 
2,30 wm 
$,0-cmwe.— c—— 4 
CIO ĩͤ oe on ng 
4500 — - 2 


Trapez um AB D E. 
525 


The 
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Perches. 
| Trapezium ABDE —_— 525 
The Area of the Triangle B 2 D ** 87 


Area of AB CD E 


"iſt Stat. 48 
2d ditto 357 
3d ditto 83 
4th ditto 

th ditto 14 


— 1112 


Deduct the ſeveral Inſets upon the © 


oo 
By the above it appears that the Content of the Pool or Pond 
by Scale and Dividers is Soo Ferches, which are equal to 3 
Acres, 203 Perches, of Statute Meaſure. 


Now if it were required to reduce the above, or any othez 
(Quantity of Statute Acres, into cuſtomary, or Plantation Mea- 
ſure, or the contrary, there are Directions for ſo doing in Pages 
33 and 34. 


Directions to plan the above Dimenſions, 


1 Draw an occult Line, and lay thereon your firſt Station 
w= 4 Chains, 60 Links, (taken from any Scale of equal Parts,) 
as from E to A; let this Line be continued ſomething farther, 
then take 2 Chains from the Inch Scale, and ſetting one Foot in 
A, deſcribe the Arch 1, 2; then take vour firſt Chord-line 
== 2.827, from the Inch Scale alſo, and lay it upon this Arch, 
from 1 to 2, through the Point A, and this Point 2, draw an 
obſcure Line for the ſecond Station. | 


rom which you deſcribe your An- 
an be. 


Note, The larger the Scale is , 
gles, the more correct will your P 


2. Upon this laſt Line, from A to B, lay down your ſecond 
Station = 5.70, from the Scale you firſt made Choice of for 
i Ii g your 
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your ſtationary Lines; and take 2 Chains, as before, from the 
Scale, and ſetting one Foot in B, deſcribe the Arch 3, 4, upon 
which lay down from 3 to 4, your ſecond Chord-line = 1813, 


taken from the Inch Scale: and through the Point 4 draw an- 
other Line for your third Station. | 


3. Having laid down from B to C, your third Station Line, 
= 2 Chains, 20 Links, ſet one Foot of your Dividers in the 
Point C, and with 2 Chains therein (as before) deſcribe the Arch 
4, 5, and lay thereon (in like Manner as you did the former) 
your third Chord-line = 1.774; and through the Point C and 
5, draw a Line for your 4th Station. 


4. Lay down 6 Chains, 30 Links, from C to D, and in the 
Point © deſcribe the Arch 5, 6; upon which, from C, lay off 
the 4th Chord-line — 2 Chains, 80 Links, from5 to 6; and if 
a Line be drawn from D to E that will paſs through the Point 
made in the laſt Arch at 6; you may then conclude that your 
Angles were correctly taken, and as correctly planned; more- 
over, the Diſtance between D and E ſhould alſo be = 5 Chains, 
72 Links, otherwiſe there is a Miſtake committed, which ſeldom 
happens when the Angles compleat a Cloſe. 


Here nete, It may happen when you meaſure Ponds, Pools, 
&C. by ſtationary Lines, that an exterior Angle or Angles may 
be met with, in which Caſe, if you leave the Pool on the Right- 
hand in your ſurrounding, thoſe exterior Angles muſt be entered 
in a Left-hand Column, otherwiſe go howſoever ycu will round 
the ſame, wherein you take exterior and interior Angles ; the 
one may be entered. in the Left-hand Column of you Field- 
Book (formerly mentioned,) and the other in the Right-hand 
Column of the ſame Page. | 


The Inſets that are taken upon each Line being entered ac- 


cordingly, may be planned in like Manner as directed in the two 
foregoing Examples, 


Note, If the Eſtate be hilly, or uneven, and the Main-line, 
or any other mæaſured thereon crefleth the ſame, it will occaſion 
. 1 
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a Diſcloſe in the Plan, which to prevent, or remedy, in Part the 
ſecond you are directed, by che Help of an Inſtrument, to take 
the Depreſſinn, or Altidude, of an Hill, and Trigonometry will 
then find the baſe Line thereof, which muſt be uſed in planning. 
But here methinks I ſee the honeſt Country Youth aſtoniſhed at 
the very Sound of both Inſtruments, and Trigonometry, ſaying, 
What ! cannot Land (both acceſſible and inacceſſible) be accurately 
ſurveyed by the Chain only, without being troubled with a Number of 
unneceſſary Inſtruments? J anſwer in the Affi: mative, MOST CER= 
TAINLY. Inſtrumen's (before a more correct and expeditious 
Method was found out) were eſteemed very uſeful in this Art, 
but now-a-days they ferve old Practitioners (who know no better) 
to amuſe Country People (that are ignorant thereof) in order to 
make them pay the Surveyor more freely; nor ſhould J have in- 
troduced Inftrumerts in this Treatiſe, had I not conſidered the 
many Artificers who are thereby ſupported ; together with a 
Number of old Practitioners whoſe Livelihood hath an abſolute 
Dependence thereon : However, as I have, in Part the ſecond, 
not only pointed out ſome of the many Errors the Inſtrument is 
unavoidably Heir to, but alſo given ample Directions therein to 
reconcile and correct thoſe Errors as near the "I'ruth as the Cafe 
will admit of, the whole being caſt up by the Pen ſeveral Ways 
(and which will not differ one Perch in one thouſand Acres) will 
undoubtedly atone for the Inſertion thereof. 


Directions to the young Surveyor aſcending and deſcending hilly 
round, 


When a Hill interpoſes in the Survey, in chaining over the 
ſame, you may find both the Arch and alſo the Chord-line, 
i. e. the Hill's Foundation, thus: 


If the Hill be not very ſteep, let your Foreman, at the End 
of g aſcending Chain, ſtick down his Arrow, keeping the 
Chain-End cloſe to the Ground, whilſt you holding up the Chain 
at full ſtretch, Breatt high, or higher, until it be parallel to the 
Horizon, to wit, at Right-angles to a ſuppoſed Eine between 
your Chain-hand ſo poifed, and the Arrow formerly ſtuck 
down, the Chain-End being held exactly over the ſame In 
this Manner proceed until you ſurmount the Hill, by which 

liz Meaas 


250 GEO D ASIA Improved. 


Means you'll have the Foundation-line of the Hill as far as you 
thus advance thereon ; and as you aſcend, you may alſo meaſure 
the ſlant Line thereof, which will enable you to find the ſuper- 
ficial Area and Altitude of the ſame if required, In deſcending 
a Hill, you muſt perform the Part your Foreman did when aſ- 
cending, whillt he raiſes his Chain hand, &c. as you did before, 


But if the Hill be very Steep, your beſt Way then will be to 


meaſure up and down the ſame by half, or quarter Chains, 


which, with Care, will more effectually anſwer your End, than 
all the Inſtruments ever conſtructed for the like Occaſion. . 


Thus have I finiſhed the firſt Part as propoſed, and therefore who- 


| ſoever intend or hope to learn any thing contained therein, muſt 


not only read the ſame, but alſo apply Pen, &c. to Paper; fo that 
by caſting up and planning the ſeveral Examples, together with 
ſome others of their own propoling, intermixed with Diligence 
and Care, will moſt certainly accompliſh their Deſires of be- 
coming compleat Surveyors. 


The END of the FIRST PAR. 
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The PRO E M, or AR GUM EMT. 


Fj ng in Part the firſt, ſhewn and taught the 
Uſe and Performance of the CHAIN (unaſſiſted 
by any Inſtrument whatſoever) in all the various 
Occurrences that can poſſibly be met with in practical 
Surveying, and alſo how the Dimenſions ſo taken, may 
be planned with the utmoſt Accuracy: In this Part 
J propoſe not only to introduce, deſcribe, and explain, 
the Uſe and Application of ſuch mathematical Inſtru- 
ments as are generally made Uſe of in meaſuring and 
mapping of Land, but alſo ſhew how to reconcile the 
Errors of Eftimation, as near the Truth as any Inflru- 
ment will permit, ſo that the Dimenſions may be caſt 
up by the Pen ſeveral Ways ; with ſome Remarks on 
the numberleſs Errors that occur in the Practice and 
Uſe of the Theodolize, Circumferentor, Gc. Trigono- 
metry being eſſential to this Method of ſurveying, 1 
therefore make it the Sullject of the fir Chapter. 


CHAP 


PP tg 2 


: 6 HHN I. 


Containing the Doctrine of plane Triangles. 


Rigonometry is that Part or Branch of the Mathematics 
which treats particularly about Triangles: It conſiſts of 

Lines and Angles only, wherein having three Things given, viz. 
three Sides, two Sides and an Angle, and two Angles and a 
Side, a fourth may be obtained or found; ſo that in a compa- 


rative Senſe, it is not much unlike the Golden Rule, for the 


Middle Number muſt be of the ſame Name with the 'Thing 
ſought or required, 


In the ee Part of this Treatiſe, Chapter the 2d, there 
are ſome Definitions relating to Trigonometry, but as they ate 
not ſufficient for a Learner, whereby he may have a clear and 
thorough Knowledge thereof, it is therefore neceſſary to intro- 
duce the following 


DeFiniTIioNs. 


I. A Triangle is compreherded under three Lines. and con- 
fifteth of fix Parts, viz. three Lines or Sides, and three Angles, 


2. A plane Triangle is projected on a plane Superficies, and con- 
ſequently its Sides are Right-lines. See Def. 6, Page 71. 


3: When two Sides croſſing each other make the Angles on 


all Sides equal, then thoſe Angles are Right-angles, and the 
Lines are perpendicular. 


4. A Degree is the 360th Part of the Periphery, or Circum- 


ference of a Circle, equal to 69 Engi;ſh Miles, and ſomething 
better than an Half. 


5. The Complement of any Number of Degrees, is what they 


want of 90. 


6, A 
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6. A Triangle, is either Right-angled, having one Angle 
right; or oblique, having none right. 


7. Ina right angled Triangle, the Side oppoſite to the Right - 
| angle, is called the Hypothenuſe ; and the two Sides containing 


. 


the Right-angle are called Legs, or Baſe and Perpendicular, 


| 8. In all plane Triangles, the Sum of the three Angles is, 
equal to 180 Degrees. 


5. In a right angled plane Triangle, two Things muſt be 
9 2 gled p gle, g 
given, and one of them a Side to find a third, 


10. But in all oblique Triangles, three Things, and one of 
them a Side, muſt be given to find a Fourth, 


11. Three Letters denote an Angle, as A BC ſignify the 
Angle B, and two Letters a-fide, i. e. AB, denote the Side AB. 


12, Given Things, whether Lines or Angles, are marked 
with a Daſh, [I]; and required Things, with a Cypher, 
thus, (o). 


13. Every Circle is allowed to contain 360 Degrees; every 
Degree 60 Minutes; and every Minute 60 Seconds. 


14. d, after any Number ſignifies Degrees; and m, Minutes, 
thus, 35 d, is 35 Degrees; and 38 m, is 38 Minutes. 


8 — 1 ſ Sine, 
Sc - Sine Complement, 
1 — Tangent, 

15. 4 5 FM Stands for 4 3 nt Complement, 
Sec c Secant Complement, 
2 — Sum, 
2 : Difference. 


Note, 1 
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| Note, There are ſeven Caſes in right-angled plane Triangles, 
| and ſix in oblique Ones; but before I inform or direct the 
| Learner to make Proportions to ſolve the ſame, he ſhould be 
> well acquainted with fig. x, plate 4, which will enable him to 
| ſolve al! the Caſes in plane Trigonometry very readily, as that 
| Figure is a Scheme on which the Doctrine of plane Triangles 
| entirely depends; and that he may perſectly underſtand the ſame, 
ſo as to know the Names of all the Lines therein, let him obſerve 


the following 


| EXPLANATIONS. 

K B, or D F, the Diameter. See 24 Def. Page 73. 
A B, or Al, &c. the Semi-Diameter, or Radius. 

B I, an Arch of the Periphery, or Circumference. 

B C, the Tangent of that Arch. 

A C, the Secant thereof. 

EI, the Sine thereof, commonly called the Right Sine. 
A E, the Sine Complement of the ſame Arch, i. e. BI. 
G I, the Chord thereof, 

9. DL, the Tangent Complement of the Arch BI. 

| 10. AL, the Secant Complement thereof. 

11. E B, the verſed Sine thereof. 

12. Dn, the verſed Sine Complement thereof. 


| - * m I, the Chord Complement of the ſame Arch, 1. e. 


i Hence the following Axioms are obtained, or derived. 


- * * * * 


e 


AXIOM I. 


In all plane Triangles, if the Hypothenuſe be made Radius, 
each Leg will repreſent the Sine of its oppoſite Angle (as A I, 


Legs 


in the Triangle A BI, fig. 1, plate 4) But if either of the 


K <a >. 
. 


_— 4a. „ „% oo... Re —_— cz 


1 1 
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GEODASIA Improved, 255 


Legs be made Radius, the other Leg will repreſent the Tangent 


of its oppoſite Angle, and the Hypothenuſe the Secant of the 
lame Angle. 


1. To find a Side any Side may be made Radius, ſaying, As 
the Word upon the given Side, is to the given Side, fo is the 
Word upon the Side required, to the Side required, 


2. To find an Angle, one of the given Sides muſt be made Radius ; 
ſaying, As the Side made Radius, is to Radius, ſo is the other 


2 Side to the Word upon it, whether a Sine, Tangent, or 
ecant. 


P R O B. I, 


Cafe 1. The Angles, and Hypothenuſe given to find either of 
the Legs. 


Example in the Triangle ABC, fg. 2. 


Hypothenuſe AC 25 Chains : AB 105 
The L Angie 8 * given 33 C þ requir'd 


To conſtruct this Figure. 


1. Draw a baſe Line at Pleaſure, as AD; then take from the 
Scale of Chords 60 Degrees, and placing one Foot in A, de- 
ſcribe the Arch m n, and mark with the Point of your Dividers 
where it croſſeth the Line A D, as at d; and from thence to 
c, lay off 37 d, 30 m, taken from the ſame Scale. 


2. Lay a Ruler from A toc, and draw an occult Line, upon 
which lay down 25 Chains taken from any Scale of equal Parts, 
viz. to 0 ; and by Problem IV, Page 73, let fall the Perpendi- 
cular CB, which compleats the Triangles A B C. 


To find B C by Gunter's Scale, 
As R,: AC::S, BAC: BC. 
8, 90: 25 Chains :: 8, 37 d, 30 m: 15. 30 Chains, 


that is to ſay, the Extent from go to 37 d 30m, on the Line of 
Sines, will reach from 25 to 15.30 on the Line of Numbers : 
K k Obſerve 


* ä — — - » E ˙²˙ U⸗ oO moons: ear, Oe 5329 
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Obſerve to proceed in like Manner in all the following Propor- 
tions, except where the Secant is mentioned, which is worked 
only by Logarithms, the which we ſhall have no Occaſion to 
uſe herein, as I propoſe to lay no Manner of Streſs or Depen- 
dence upon the Nicety of ſuch Proceedings, ſince ſurveying b 

Inſtruments may be performed without any Tables, except thoſe 


adapted thereto, which are at or towards the latter Part of this 


Book ; nor ſhould I have introauced Trigonometry at any Rate, 
but to ground the Learner in the Principles upon which are 
founded the Method of caſting up (by the Pen) the Dimenſions 
of an Eſtate wherein Inſtruments were uſed. and therefore I 
hope to be excuſed for making Uſe of the Scale inſtead of Loga- 
rithms, in the following Proportions ; for from what hath been 
already ſaid (with Regard to the Scale) it is manifeft that the 
Reſult thereof will be uncertain or doubtful ; yet, notwithſtand- 
ing, the Scale may very well anſwer our Purpoſe in this Place. 


Note, The Extent upon any Line from a greater Number to 4 
leſſer, will reach upon the ſame, or any other Line, from a greater 
to a leſſer ; and, on the contrary, from a leſſer to a greater. 


Two other Proportions to find B C. 


1.15 50 


Sec, BAC N. „ , Ae 
A. U Sec. B C K FAS 1 
P ROB. II. Caſes 2d and 3d. ; 
The Angles and one Leg given, to find the Hypothenuſe and the 
other Leg. | 
Example. 


In the right-angled Triangle A BC, fig. 3d. 


Angle AC B = 52d 30 m. N, J Hyp. AC 
The ir AB = 19.80 Cha. (given 1125 B 05 e 


Con- 
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ConsSTRUCTION. 
1. Draw the Line AB, and lay thereon 19.80 Chains; then 
at the Point B, erect a Perpendicular. 


2. At the Point A, with the Chord of 60, deſcribe the Arch 
n m; then take the Complement of the given Angle = 37d 
zom, from off the Line of Chords, and lay it from m to c. 


3, Lay a Ruler from A to o, and draw an occult Line which 
will croſs the Perpendicular in the Point C, and it is done. 


Firſt, To find the Hypothenuſe AC, make it Radius, and 
the Proportion is (by Axiom I, Note 1) thus: 


A 8, C2 AB:: N,: AC. 
8, 52d 3om : 19.80 : : 8 90: 25 Chains. 
Secondly, To find B C, A B being made Radius, 
A R: AB: 2 TA: BC 
T 45 : 19.8 : 37d 30m: 8.40 


Note, When you work by Tangents, you muſt uſe Radius 
Tangent, 45d. 


Thirdly, To find BC, B C being made Radius. 
As TC: AB: R: BC 
T, 52d 3om : 19.80: T 45 : 8.40 


Note alſo, There might here be made three other Proportions 
to find ACand BC, but then the Secants muſt be uſed therein, 


which cannot be wrought upon the Scale (as hath been already 
obſerved, ) | | 


Kk2 PROSE, 


r — — 
be 
EE V , — — 
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P ROB. III. Caſes 4 and 5. 
The Hypothenuſe and one Leg given, to find the Angles and the 
| other Leg. 
Example. 
In the Triangle A B C, fi. 4. 
Hyp : AC = 235 Chains ) _. ACB, or BAC | 
Ihe 12 : AB = 19.80 do. 5 BIVED2 and Leg B C, eg. 
ConsTRUCTION. | 


1. Make AB = 19.80 Chains, and at the Point B erect a 
Perpendicular, 


2. Take in your Dividers 25 Chains, and ſetting one Foot in 


"ha Point A, deſcribe an Arch that ſhall interſect the Perpendi- 


cular in the Point C. 
Laſtly, Join A and C together, and it is done. 


Firſt, To find the Angle AC B, A C being made Radius, 
the Proportion by Axiom I, Note 2d, is thus: 


AsAC: N:: AB $8, ACB 
25 : 190 : : 19.80 : 52d, 3om. 


Secondly, To find B C, A B being made Radius. 
Afi LABLT BAC : BC 
T, C: AB:: R, — 8.40 Chains. 


P R O B. VI. Caſes the 6th and 5th. 
The Legs given to find the Angles. 


Example. 
In the right-angled Triangle A B C, fig. 5. 


A B 19 80) Chains 1 Angle BAC, or ACB,q_, as 
BC 8.40 given { and Hypothenuſe A 63 
Con- 


The Legs | 
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< 


CoNnsTRUCTION. 


Firſt, Draw a Line parallel to your Breaſt, and lay thereon 
19.80 from A to B, at B erect a Perpendicular, upon which lay 
down 8.40 from A to C; join A C, and it is done. 


Firſt, To find either of the Angles, the Proportion is 35 
Axiom I, Note 2. 


As AB: Ri: BC: T,BAC | 
19.80: T, 45: : 8.40 : T, 35d 30m. 


Secondly, To find the Hypothenuſe A C, the Angles, as 
aboye, being found. 


As 8, BAC: BC::R,: AC 
8, 37d 3om : 8.40 : : 90: 25 Chains, 


Note, The 5th and 7th Cafes may be performed by the 47th 
Propoſition of 1 Book of Euclid, to wit, the Square of the Hypo- 


thenuſe is equal to the Baſe and Perpendiculars, wherein are three 
Varieties. 


I. The Square Root of the Sum of the Squares of the Baſe 
AB, and Perpendicular B C, is equal to the Hypothenuſe A C. 


2. The Square Root of the Difference of the Squares of the 
Hypothenuſe A C, and Baſe A B, is equal to the Perpendicular 
BC; and the ſquare Root of the Difference of the Squares of 


the Hypothenuſe AC, and Perpendicular B C, is equal to the 
Baſe A B. | 


The three Axioms that pertain to oblique plane Triangles, with the 
6 Caſes thereof. 


AXIOM II. 


In all plane Triangles, the Sides are in ſuch Proportion one to 
another, as are the Sines of their oppoſite Angles, that is, 


1. As 
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1. As the Sine of any one Angle is to its oppoſite Side, ſo is 
the Sine of any other Angle to its oppoſite Side. 


2. As any Side is to the Sine of its oppoſite Angle, ſo is any 
other Side to the Sine of its oppoſite Angle. 


Note, To find a Side, begin with an Angle; and to find an 
Angle, begin with a Side. 


From this Axiom are derived the Proportions for the firſt, 
ſecond, and third Caſes following. 


"& 2 i © fig. 6. 


Caſe the 1ſt, Of oblique Angles, two Angles and one Side given, 
to find either of the other Sides. 


Example. 
In the Oblique Triangle BDC. 


Angles D = 127d 
Th B A 23d given 7 ired 
1 | C. L. | Sides RB D * 
Side BC = 1050 


ConsTRUCTION. 


Note, To make an oblique Triangle, three Things muſt be 
given, and one of them a Side. 


1. Make B C equal to 10 Chains, 50 Links; and at B make 
an Angle (by Problem the firſt) equal to 23d, thus: Take in your 
Dividers the Chord of God. and with one Foot in the Point B,. 
deſcribe the Arch a b, on that Arch lay 23d from c to d, through 
the Points B and d, draw the Line B d. 


2. From 180 Degrees, the Sum of all the three Angles, by 
Definition 9, take 150d, the Sum of the two given Angles, 
the Remainder is 30, the Quantity of the Angle BCD. 


3. At 
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3. At C make an Angle of 32d in like Manner, that is, with 


the Chord of 60, deſcribe the Arch ef, and lay thereon zod from 
g to h. | 


Laftly, Through h, draw the Line Ch, that ſhall interſect 
the Line Bd in D, and it is done. 


- PROPORTION, 


The Proportion, according to Axiom the ſecond, for finding 
the Side D C, is, 


As 8, of the Angle BD C, is to B C, ſo is the Sine of the Angle 
DB C, to — DC, the Side required. 
AsScD : BC :: SB : DC. 
53 : 10.50: 2: 23d — $5.10 


To find the Side BD, the Proportion is by the ſame Axiom. 


AD BCT SC: 8D 
Sc 53d - ;- 20,50 : $© : 6,50 


P ROB. VI. Caſesthe 2d and 3d. figs 7. 


Two Sides and an Angle oppoſite to one of them given, to find the 
other oppoſite Angle, and the third Si 4. 4 


Note, The given Angle obtuſe, the Angle ſought is acute : 
But when the given Angle is acute, and oppoſite to the leſſer 
given Side, then it is doubtful] whether the Angle ſought be 


obtuſe or acute, and ought to be determined before the Ope- 
ration. / 


Example in the oblique Triangle B C D. 


B O 10, 50 Angle D obtuſe, 
The s B 6,50 f given and 
Side C D 


required. 
Angle G 30d | * 


Co u. 


„% — —Kñ]7. — 


— — — 
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ConsTRUCIONS. 


1. Make B C 10,50 Chains, and at the Point C make an An- 

le god, then take in your Dividers the other given Side, viz. 

8 D = 6,50 Chains; and ſetting one Foot in the Point B, de- 

ſcribe an Arch that ſhall interſect the Line C D, in the Point 
D ; then join B D and it is done. 


For the Angle D, the Perpendicular is 


As BD: SC:: BC: ScD 180 
6,50 : 3od :: 10, 50: 53d 53 


— — 


The Ang. D = 127 


Note, The Proportion produceth 53d for the required Angle; 


but being obtuſe, you muſt take its Supplement to 180d, +2. 
127d, as above. 


AXIOM III. 


In all plane Triangles, as the Sum of the Legs is to the Dit- 
ference of the Legs, ſo is the Tangent of half the Sum of the 


oppoſite Angles, to the "Tangent of half the Difference ; half 
that Difference added to half the Sum, gives the greater Angle; 
and taken from half the Sum, gives the leſſer Angle, 


P ROB VII. Caſes the 4th and 5th, fig. 8. 


Two Sides and the included Angle given, to find the Angle and the 
ether Side. 


Example. 


B C = 1c 
The Legs! BD = y + given the AngleC&D & the Side 
Ang. B= 23d DC required. 


CONSTRUCTION. 


1. Draw the Line B C parallel t B d at th 
Point B make an Angle of 157 e 0 is 


2, Take 
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2. Take from your Scale of equal Parts 105 Chains, and lay 
it down from B to C, and in like Manner lay 65 Chains from 
B to D; join D and C, and it is done. 


Proportion whereby to find the Angles. See the foregoing Axiom. 


As Z Legs: X Legs: : Ti Z 2 opp. : TiX 
170: 40 22 1 98,30 49510 
49,10 


Leſſer Angle 29,20 = C 


Greater Angle 127,40 = D 


105 . 180 

65 23 

Z Legs 170 Chains Z opp. <s 157 
X Legs 40 Chains 3 the Sum 78.30 


To find D C, this is the Proportion. 
A SC; DB::SB2 DC 

8 29,20 : 65 :: 23d : 53 Chains, 
AXIOM IV. 


As the Baſe is to the Sum of the Legs, ſo is the Difference of 
the Legs to the Difference of the Segments of the Baſe; half 
that Difference added to half the Caſe gives the greater Segment, 
and taken from half the Baſe gives the leſſer Segment. 


p R O B. VII. fg.g. 


The three Sides of a Triangle given to find the Angles. 
Example. 


B C = 10,50 B 
The Sides] BD = 6, 50 f given their Angles C required. 
DC = 5, 30 7 

LI Con- 
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ConsTRUCTION: 


1. Draw an occult Line parallel to your Breaſt, and lay there- 
en 10 Chains, 50 Links, from B to C; take alſo 6 Chains, 50 
Links, in your Dividers, and ſetting one Foot thereof in the 
Point B, deſcribe an Arch. 


2. Take 5 Chains, 30 Links, in the Dividers, and ſetting 
one Foot in the Point C, with the other deſcribe an Arch that 
ſhall interſect the former in the Point D; joint BD and CD 
together, and it is done. | 


Proportion to find the Segments by Scale and Dividers. 
As Baſe: Z Legs: : X Legs : : X Segments. 


10,50 : I1,80: : 1,20 : 1,34 Legs 6,50 
N 5,30 
567 | n 
2 Baſe 5,25 Sum 11,80 
Greater Segment 5,92 Difference 1,20 


Leſſer ditto 4,58 


To find the Angle B. 


As BD: R: AB: S, ADB 
6,50 : 90: 5,92 : 65 


Hence the Angle B is 25d, and by the 3d Axiom find the 
Angles C and D, 


As Z Legs: X Legs: : I Z opp. As: TZ X 10,50 180 
17 : 4 : 77,30 : 46,45 ©,5 25 


— — — ——_—_—_—_— 


Sum of Legs 17, o z op. <155 


—— — — 


Diff. of Legs 4, 4Z 77,30 


46,45 


The greater Angle 124,15 


The lefler Angle 30,45 
This 


G EOD AE SI A Improved. 265 


This Problem concludes plane Trigonometry, which Branch 
being well underſtood, will greatly enable the young Learner to 
work a Number of curious Queſtions relating to this and 
ſeveral other Branches of the Mathematics; tome of which 
would undoubtedly prove entertaining here if the Size of this 
Treatiſe would admit thereof: But, perhaps, ſome that look 
upon the firſt Part of this Treatiſe to be ſufficiently comprehen- 
five in the Art of ſurveying, may be ata Loſs to know wherein 
Trigonometry is, or can be uſeful in this Place; to thoſe I 
anſwer, When Inſtruments are uſed, Altitudes, Depreſſions, 
Beatings, and Diftances may be obtained thereby: Alſo thoſe 
Tables towards the End of this Book were calculated by Tri 
nometry, wherein the Bearing (or Angle at the Perpendicular) 
and Hypothenuſe being given, to find the Baſe and Perpendicular ; 
for in all right-angled plane Triangles, the Hypothenuſe repreſents the 
flationary Line; the Baſe (with Reſpect to Surveying) is the De- 
parture; the Perpendicular is the Difference of Latitude; the Angle 
at the Perpendicular repreſents the Bearing or Angle made by the ſta- 


tionary Line and Meridian; and the Angle at the Baſe is the Bear- 
ing Complement. 


Note, Whatever herein relates to Surveying, is more fully ex- 
plained in Chapter the third, to which I refer my Reader, 


LI 2 C HAP. 
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CoNnSTRUCTION: 


1. Dmw an occult Line parallel to your Breaſt, and lay there- 
en 10 Chains, 50 Links, from B to C; take alſo 6 Chains, 50 


Links, in your Dividers, and ſetting one Foot thereof in the 
Point B, deſcribe an Arch. 


2. Take 5 Chains, 30 Links, in the Dividers, and ſetting 
one Foot in the Point C, with the other deſcribe an Arch that 


ſhall interſet the former in the Point D; joint BD and CD 
together, and it is done. 


Proportion to find the Segments by Scale and Dividers. 
As Baſe: Z Legs: : X Legs : : X Segments. 


10, 50: 11,80: : 1,20 : 1,34 Legs 6,50 
— 5530 
567 N - 
2 Baſe 5,25 Sum 11,80 
Greater Segment 5,92 Difference 1,20 


Leſſer ditto 4,58 


To find the Angle B. 


As B D: R: AB: S, AD B 
6,50 : 90: 5,92 : 65 


Hence the Angle B is 25d, and by the 3d Axiom find the 
Angles C and D, 


As Z Legs: X Legs: : IA Zopp. As: TZ X 10,50 180 
171 4 : 77730 : 46,45 6,5 25 


— 


Sum of Legs 17,0 z op. < 155 


Diff. of Legs 4, 2 Z 77,30 


40,45 


The greater Angle 124,15 


The lefler Angle 30,45 
This 
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This Problem concludes plane Trigonometry, which Branch 
being well underſtood, will greatly enable the young Learner to 
work a Number of curious Queſtions relating to this and 
ſeveral other Branches of the Mathematics; ſome of which 
would undoubtedly prove entertaining here if the Size of this 
Treatiſe would admit thereof : But, perhaps, ſome that look 
upon the firft Part of this Treatiſe to be ſufficiently comprehen- 
five in the Art of ſurveying, may be ata Loſs to know wherein 
Trigonometry is, or can be uſeful in this Place; to thoſe I 
anſwer, When Inſtruments are uſed, Altitudes, Depreſſions, 


Bearings, and Diſtances may be obtained thereby: Alſo thoſe 


Tables towards the End of this Book were calculated by Trigo- 
nometry, wherein the Bearing (or Angle at the Perpendicular) 
and Hypothenuſe being given, to find the Baſe and Perpendicular ; 
for in all right-angled plane Triangles, the Hypothenuſe repreſents the 
flationary Line; the Baſe (with Reſpect to Surveying) is the De- 
parture ; the Perpendicular is the Difference of Latitude; the Angle 
at the Perpendicular repreſents the Bearing or Angle made by the ſla- 


tionary Line and Meridian; and the Angle at the Baſe is the Bear- 
ing Complement. 


Note, Whatever herein relates to Surveying, is more fully ex- 
plained in Chapter the third, to which I refer my Reader. 


LI 2 C HAP. 
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C H A P. II. 


Containing the Deſcription and Uſe of ſeveral Inſtru- 
ment s that are made Uſe of in the Art of Surveying. 


SECTION I. 


| 8 H E practical Part of Surveying for Ages paſt, hath been 

| generally performed by ſuch Inftruments as are particularly 
-adapted.to the Art, which may be comprehended under the two 
following Heads, viz. Lines and ANGLES, 


Firſt of Lines, or meaſuring of Diſtances. 


There are ſeveral Sorts of Chains, Sc. mentioned for that 
Purpoſe in Pages 82 and 83, 


Secondly of Angles. 


There are various Inſtruments 2 the Quantity of An- 
gles are taken, namely, the Theodolite, Circumferentor, Semi- 


circle, c. Cc. | 
And thirdly. 


There are alſo many Inſtruments uſed in planning a Survey 
from the Field Notes, calculating and working Proportions, &c. 
as the Protractor Scale, ſliding Rule, Dividers, &c. 


SECT. Il 
And firſt ef the THEODOLITE. 


There are ſuch Varieties of Theodolites conſtructed now-a- 
days, that it would be an endleſs Taſk to give a particular De- 


ſcription of each; I therefore think it ſufficient to give ſuch a 
general 


— , wu v * 
1 
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gone Account of them as may enable any Perſon, deſirous to 


earn the Uſe thereof, to know how to diſtinguiſh ſuch from other 
Inſtruments, 


The Theodolite hath been accounted uſeful in ſome Surveys, and 
are moſt commonly made of Braſs, ſupported by three Legs, and 
conſiſts of a Circle about 8 or 10 Inches Diameter; this Circle 
is divided into 360 Degrees, and theſe Degrees in ſome are ſub- 
divided into ſmaller Parts, as the Size of the Inſtrument will 
admit of; ſometimes by equal Diviſions, and ſometimes by Dia- 


gonals drawn from the outermoſt to the innermoſt concentrick 
Circle of the Limb. 


There is, in the Middle of the Braſs Circle, a Box and a 
Needle touched with the Loadſtone, the Center or Cap of the 
Needle being in the Center of the Circle; as is alſo the Center of 
the Index upon which it turns to take up any Angle as Occa- 
ſion requires. 


On the under Side of it there is a Ball and Socket ſcrewed on, 
by which it is fixed on a three-legged Staff, fo that, when in 
Uſe, it may be turned about, or fixt in an horizontal Poſition 
without removing the Legs of the Staff, 


This Inſtrument is eſteemed uſeful to take Angles, Eleva- 
tions, and Depreſſions; and to take the Quantity of an Angle 
thereby in the Fields proceed thus : 


Place the Inftrument in the angular Point given, then turn 
the Index till it is parallel to one Side, and make faſt the Ball 
by turning a Screw fixt therein. 


Secondly, Turn the moving Index until you have it direaly 
in a Line with the other Side, and take an Account of the De- 

recs cut in the Limb by the graduated Edge of the moving 

dex, which is the Quantity of the Angle required. | 


But here note, The larger the Limb thereof is, the more near 
the Truth you may come in eſteeming the Quantity cut by the 
graduated Edge of the Index. In the next ſucceeding 8 

ave 
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I have expatiated upon the Uſe and Practice of this Inſtrument, 
which ſee. 


Of the CIRCGUMFERENTOR. 


The Circumferentor conſiſts of two chief Parts, namely, the 
Box and Index; the Index is commonly about 14 Inches long, 
with a Sight at each End; the Box or Circle is often made in 
Proportion to the Index, viz. the Diameter of the Box, or Cir- 
cle, is about half the Length of the Index. 


There is, on the under Side of the Inſtrument, either a Ball 

and Socket, or a Socket ſcrewed on, that it may thereby be 

laced upon a three-legged Staff, In the ſame Manner as the 
heedolite is fixed when it is to be made Uſe of. 


Some of the Indexes have Scales of equal Parts thereon, of 
Ax, eight, ten, or more, to an Inch, and ſerve for Scales to 
protract with, for which Purpoſe the Inſtrument is applicable. 


In the Bottom of the Box there is the Mariners Compaſs re- 
preſented by 32 Points, with the Flower de Luce for the North ; 
the Side of the Box is divided into four Nineties, repreſenting 


the four cardinal Points; and the upper Part of the Box is 


divided into 360 Degrees, if the Box be large enough to admit 
of it, ſo that you may either count by the Points of the Com- 
paſs within the Box, or by the Degrees from the Meridian. 


The Flower de Luce in the Box, is placed exactly over a 
Line that goes through the Middle of the Index, paſſing through 
the Center of the Compaſs; and that End where the Flower de 
Luce is placed, muſt always be turned towards you in Time of 
Obſervation, except when you take back Sights. 


In the Center of the Box (which is exactly in the Middle of the 
Index) there is fixed a ſharp-pointed Steel Center-pin, upon which 
there is ſuſpended a Needle touched with the Loadſtone, and co- 
vered with a Glaſs, to defend it both from-the Violence of the 


the 
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the Air, and Inclemency of the Weather : Thus ſecured, the 
Needle points North and South, the Variation excepted, which 
ought to be found and allowed for in Je the Flower de 


Luce in the Map according to the true Poſition or Situation of 
the Eſtate. | 


Find the Variation as hereafter taught, and allow for it ac- 
eordingly. 


At each End of the Index are ſcrewed two Vanes, or Sights, 


through which you are to look at the Object propoſed for Ob- 
ſervation. 


This Inſtrument (as well as the Theodolite already mentioned, 
and all other horizontal Inſtruments) is placed upon a three- 
legged Staff, and moves by the Help of a Ball and Socket. 


The Uſe of this Inſtrument, is to find the Quantity of any 


Angle in the Field, ſo that the ſame may be protracted or plan- 
ned, and is thus performed : 


M 


O 


Let LO and L M be two Hedges in a Field, and it be re- 
quired to know what Angle the Hedge L O makes with L M, ſet 
up the Inſtrument at L, ond fixing the Flower de Luc: towards 
N.. look along the Hedge LO, and obſerve what Degree the 

eedle points at, which ſuppoſe 50, then turn the Inſtrument 
about till you can behold, through the Sights, the Hedge LM; 


and 
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and obſerve alſo what Degree the Needle points at, ſuppoſe 


106, from which take 50 (the former Bearing) there Remains 
56, the Angle required. 


Note, If in taking the Degree of any Angle, the Needle 
ſhould point on each Side of 360, you muſt add what the firſt 
Obſervation wanted, or was paſt 360, to what the ſecond 
wanted, or was paſt 360, and the Sum is the Angle required. 
This is ſo eaſy that I think an Example needleſs, 


Of the PROTRACTO R, 


The common Protractor generally conſiſts of two Parts, a 
Scale and a Semi=circle, though there are Numbers made having 
no Scale; the Semi- circle is to lay down Angles, and the Scale 
is no more than a Scale of equal Parts to plot by. 


They are moſtly made of Braſs or Ivory of different Sizes, 
as well as different Shapes; the Braſs ones in Caſes, commonl 
repreſent a Semi-circle; ſome indeed there are both of Braſs and 


Ivory, made in an oblong Form, but all ſerve for the ſame 
Purpoſes, 


In the Middle of the Diameter there is a Point which is the 
Center to the Protractor, about which are drawn three concentric 
Semi-circles within each other, at ſuch a Diſtance that the two 
Spaces between them will contain Figures, each Quadrant of the 
Semi- circle being divided into go equal Parts called Degrees, ſo 
that the Semi-circle contains 180 Degrees. 


The outermoſt Circle is marked from the Left to the Right 
with 10, 20, 30, &c. to 180; and the innermoſt is numbered 
from the Right to the Left back again, with 10, 20, 30, &c. to 
180 Degrees; ſome of the innermott Circles are marked diffe- 
rent, viz. from the Left to the Right with 190, 200, 210, 220, 
&c. to 360: The Diameter of the Protractor (wherein the Center 
is) repreſents the Meridian, and calling that End North where 
the outermoſt Circle begins to be numbered, the other will be 
South. 


USE. 
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Chuſe any convenient Point on your Paper, to which bring the 
Center-point of your Protractor, then look for the Degree of your 
firſt Station in the Semi-circle, and thereat make a Point in the 
Paper with a Protracting Pin, or fine-pointed Needle, through 
which, and the firſt choſen Point, draw a Line upwards, if your 
Degree be leſs than 180, but downwards if more ; upon waich 
Line lay off the Diftance chained (the firſt Station) from a Scale 
of equal Parts, and at the End thereof place your Protractor as 
before (if you protract by Parallels) parallel to a Meridian Line 
drawn through your firſt choſen Center, and examine, in the 
Semi-circle, for the Degrees of your ſecond Station, which mark 
in the Papet, as before directed; through this Point and the laſt 
Center-point draw a Eine upward if your Degrees be leſs than 
i80, but downwards if more; upon which Line lay down 
your ſecond Station in Chains and Links taken from the 
Scale; and in this Manner proceed until ail your Stations are 
protracted. Whoever are deſitous to have further Explanations 
herein, let them turn over to Chapter IV, wherein they will 
meet with an emblematical Illuſtrations 


— 


© The Sector is an Inſtrument that hath been formerly of al- 
© moſt univerſal Uſe, being applicable to Arithmetic, and all the 
© Branches of the Mathematics; nor is it yet quite diveſted of its 
© Property and great Uſe; but ſince, Gunter's Scale hath been 
invented whereby the Proportions in Frigonometry, Naviga- 
© tion, Aſtronomy, &c. &c. are performed as accurately, and 


with much leſs Trouble. the general Eſteem that this Inſtrument 
* deſervedly met with daily declines. 


This Inſtrument is conſtructed of Silver, Braſs, Ivory, or 
© Box Wood, in Length 6, 8, 9, or 12 Inches, with a ſoint 
like a Carpenter's Rule, fo that the {aid Legs, together with cer- 
< tain right Lines drawn from the Center of the Juint, contain 
* Angles of different Quantities: he Lines that are commonl 
drawn upon the Face of this Inſtrument, to be {ed Sector- 
« wiſe, are the Line of Lines, or equal Parts, numbered with 
* I, 2, 3, to 10, and marked with LL; the 1 may ſometimes 
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ſtand for 10, the two for 20, or 200, &c. according as the 
Matter in hand requireth. Next theſe lies a Line of Chords 
iſſuing from the Center, and marked with CC at the End, and 
numbered 10, 20, 30, &c. to bod, which Chord of 60 is 
equal to the Radius of a Circle, or whole Sine of go, by 
Prop. 15, Boot IV, of Euclid. 


© On the other Face of the SeQor is a Line of natural Sines, 
numbered with 10. 20, 30, &c. to go, and marked at the End 
with 88: By the Sides of the Sines lie two Lines of natural 
Tangents iſſuing from the Center alſo, and numbered with 
10, 20, 30, &c. to 45d; becauſe the Tangent 45, Sine of 
9o, and Chord of 60, are all equal to the Radius of a Circle. 
"Theſe Tangents are marked at the End with T T: between 
the Sines and Tangents on each Leg is a Line of leſſer Tan- 
gents, iſſuing from two little Braſs Centers, and there begin- 
ning to be numbered with 45, 50, 60, 75, and marked 
with tt. | 


© This Line ſupplies the Line of greater Tangents when your 
Angle exceeds 45d; and on the ſame Face with the Chords, 
and equal Parts, or Line of Lines, lies the Line natural Se- 
cants, iſſuing from two little Braſs Centers lying betwixt 
the Chords and Line of Lines, and numbered with 20, 30, 
40, 50, bo, 70, 75, marked with SS. Theſe Chords, Sines, 
Tangen's and Secants, are all p:ojefted from the ſame Circle 
to the Radius of the Sectot they are placed upon. There are 
other Lines arbitrarily placed upon the Sector, but tending 


nothing to my preſent Purpoſe, 1 ſhall not, therefore, trouble 


the Reader with their Deſcription or Uſe at this Time.” 


U 8 E. 


© I ſhall only touch upon geometrical Proportion, or the Rule 
of Three, which is a great Part of Arithmetic; and in per- 
forming this obſerve this Method, which ſhould alſo be ob- 
ſerved in the Proportions of Trigonometry, or any Operation 
performed by Sines or Tangents, as well as the Line of Lines. 


RUL E. 
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© Take the ſecond Term in your Compaſſes, and placing one 
Foot of your Compaſſes in the firſt Term, on one Limb of 
the Sector, open the Sector ſo that the other Foot of the Com- 
paſſes will fall in the ſaid firſt Term on the other Limb of the 
Sector; then keeping the Sector at the ſame Opening, place 
one Foot of the Compaſſes in the third Term; on one Limb 
extend the other to the ſaid third (or collateral) Term on he 
other Limb; that Extent meaſured on the Line in which the 
Anſwer is to be (whether Number, Sine, or Tangent) ſhall 
give the Anſwer to the Queſtion, 


Example. 


© If 4 Acres of Land, or any thing elſe, be lett at 21. 10s. 
per Annum, what will 6 Acres amount to at the ſame Rate ? 


© This Queſtion, acco:ding to the Rule of Three, is thus 
ſtated : © A N 

Acres S. Acres. 

8-4-2 $0 $$$ 


© The Term required, or the Anſwer, being always of the 
ſame Name or Denomination with the middle Number, in this 
Station it is Shillings, thercfore take the ſecond Term 50 in 
your Compaſſes, v:z. extend the Compaſſes upon the Line of 
Lines from the Center to 50, and with that Extent, and one 
Foot in 4, the firft Term, open the Sector till the other Foot 
fall in in the Live of Lines on the other Limb; then keeping 
the Sector at that Opening, extend the Compaſſes from the 
third Term 6, on one Limb to the ſame on the other; that Ex- 
tent meaſured on the Line of Lines from the Center of the 


Sector, will reach to 75, viz. 75 8. or 31. 153 the Anſwer to 
the Queſtion. | 


And as the Rule of Proportion is worked by the Extent 


before - mentioned, ſo Multiplication is performed by making 


I, the firſt Term in the Proportion, and ſaying, as 1 to the 


s Multiplier, ſo the Multiplicand to the Product; but the 
© Proportion being already explained in the Uſe of the Line of 


Mm 2 Num- 
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© Numbers, and the Manner of extending upon the Sector be 
© ing juſt now deſcribed, I ſnall not need to enlarge further 
upon it.” 


Note, There are ſeveral other Inſtruments uſed in Surveying, 
to wit, the Perambulator, plane Table, &c. which might here 
be deſcribed, but I preſume thoſe already mentioned ſufficient, 
As for the plane Table, I am not inſenſible that it is very much 
uſed by Numbers in this Kingdom: I'll grant that a Surveyor 
may thereby take Dimenſions upon an horizontal Plane, but to find 
the Contents of thoſe Dimenſions he muſt have Recourſe to Scale 
and Dividers, and then he od Aſſ/lant Eftimation will officiouſly 
recommend itſelf, But if the Field or Eſtate {wherein the plane 
Table is made Uſe of) be hilly or uneven, the Error arifing from 
fuch Dimenſions, will be in Proportion to the Unevenneſs of the 
Earth's Superficies; for Inſtance, admit a Field very uneven or 
billy on one Side, and the oppoſite Side flat or level, which Field 
being meaſured by a plane Table from one or two ſtationary 
Places, the Dimenſions of the hilly Side being planned upon Paper, 
will moſt certainly diſtort the ſame of its true Form. See Chapter 
the 3d, Part the ſecond. But this is not all, there are other bad 
Conſequences that the plane Table is Heir to; for in wet or hazy 
Weather it cannot be uſed, conſequently the Meaſurer muſt 
fland ſtill: Rain in half a Minute deftroys the Work of the 
Day ; and though it be defended from the Rain, yet, notwith- 
ſtanding, wet or dry Weather will dilate or contract the Paper. 
And though it doth eſcape all thoſe Diſaſters, it is confeſſedly 
granted by moſt of the Practitioners themſelves, that the Chain 
alone is more expeditious, and cqually as correct ; nevertheleſs 
there are many plane Table Practitioners ſo enamoured, or rather 
infatuated therewith, that a Blackmoor may as ſoon be waſhed 
white as to diſſuade ſome Practitioners from t >cir darling Opinion 
in its Favour, who, inſtead of ſupporting this Inſtrument, (by 
geometrical Proofs) from Cenſure, too many of them aſſign this 
Aphoriſm: I have practiſed and uſed the Table upwards of forty, 


fi/ty, or bo Tears, and am ſure, nay very ſure, it is right, other- 


wiſe ſhould not have meaſured ſo long therewith.” I can aſſure m 
Reader, that in the Circuit of Application for Subſcribers, I met 
with ſeveral Plane- Table Surveyors who gave no other Teſtimony 
for its Correctneſs than their long Practice thereof: Moreover 
| | It 
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it were to be wiſhed that all thoſe Surveyors who are equally wed- 
ded to, and prepoſſeſſed in Favour of Inſtruments, i. e. the Theo- 
dolite, Circumfcrentor, Semi-circle, &c, were leſs partial and 
more charitable in their Reflections againſt the plane Table and 
its Adherents. I ſay let them not contemn a Method fince theirs 
is ſcarce advanced one Step nearer the Truth, as will appear 
anon, To cenſure thoſe of the ſame Profeſſion adminiſters no 
additional Credit to the Character of any Man; let not, 
therefore, any Perſon conſcious of his Error be guilty of throw- 
ing the firſt Stone, but always favourably ſpeak, and chearfully 
aſſiſt (if required) a Brother Concomitant ; whoeverthus deport 
themſelves, will, in the End, ( net before) reap the Advan- 
tage thereof, | 


Of the Variation f the Needle, and how to reli your Meridian. 


1. The Variation of the Needle, or Compaſs, is an Arch of 
the Horizon, intercepted between the Solſtice and magnetie 
Meridian, either eaſterly or weſterly, and cannot exceed go 
Degrees. 


2. The Variation is eaſterly when the magnetic Pole is to the 
Eaſt of the North Pole, but if it lie to the Weſt, then the Va- 
rtation is weſterly. 


3- Magnetic Poles are two (imaginary) moving oppoſite Points, 
which revolve about the Poles of the World nearly 9 Degrees 
diſtant therefrom, and compleat their Revolution in about 600 


Years, which occaſions the Variation of the Needle, 


4. Magnetic Meridian, is a great Circle paſſing through the 
magnetic Poles, to which Meridian the Needle hath Reſpect, if 
not otherwiſe obſtructed. 


5. The Variation of the Needle may be found by an Ampli- 
tude or Azimuth, to find which you muſt have the Latitude of 
the Place, the Declination of the Sun, and magnetic Ampli- 
tude thereof. 


6, The 
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6. The magnetic Amplitude, is an Arch of the Horizon, in- 
tercepted between the Eaſt and Weſt Points of the Compaſs, and 
the apparent riſing or ſetting of the Sun from the above mentioned 
Points, which is found by obſerving the Sun either at riſing or 
ſetting, with an Amplitude Compaſs. 


7. Amplitude is alſo an Arch of the Horizon, intercepted 
between the Sun and the Eaſt and Weſt Points of the Horizon, 
and may be found by this Analogy : 


As Sine Com, Lat. is to Radius, ſo is Sine of the Sun's Decli- 
nation, to Sine of the Amplitude. 


8. If the Magnetic, and the true Amplitude are both alike, 
(which ſeldom happens) then there is no Variation; but if they 
differ, their Difference rightly counted, is the Variation. 


Note 1ſt, The Amplitudes, both North, or both South, their 


Difference is the Variation; but one North and the other South, 
their Sum is the Variation. | 7 


2. Both Amplitudes eaſterly or weſterly, if the true Ampli- 
tude be to the Right-hand of the Magnetic, the Variation is 
Eaſt; but when it is to the Left-hand, then the Variation is 
Weſt. An Example or two will make it eaſy. 


Example I. 


Suppoſe the true Amplitude at Sun riſing be Eaſt, 28 northerly, 
and magnetic Amplitude be Eaſt, 9 Degrees northerly, their Dif- 
ference is 19, the Variation. Now, as the magnetic Amplitude 
is more remote from the North than the true, therefore the Varia- 


tion is weſterly. If this had been at Sun ſetting, the Variation 
would have been eaſterly. 


Example II. 
At Sun-ſetting let the true Amplitude be Weſt, 21 northerly, 


and the magnetic 14 Weſt ſoutherly, their Sum is 35, the Varia- 


tion caſterly. 
I 
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It is affirmed that the Needle has a particular diurnal Varia- 
tion of a few Minutes, namely, from about eight in the Morn- 
ing, till about four in the Afternoon ; during which Time the 
Needle is gradually and regularly affected by a weſterly Motion, 
and then becomes ſtationary for ſome Hours: The Variation 
weſtward gradually decreaſes, and the Needle re- aſſumes its for- 
mer State of Correctneſs. This Variation increaſes and decreaſes, 


as the Sun approaches to or declines from us, viz. it is ſuppoſed 
to have in 


2 7 ? AP 13 . 

ebruary 9 ugu 

March II Minutes | Sept ember 11 Mi tes 

_ I2 i Sr 1 — 
W-- 2 I November 

June 13 J December 7. 


Hence the Variation of the Needle {in the Surround of a Sur- 
vey) may more juſtly be imputed to this, than to the magnetic 
Variation, for I can aſſure my Reader that the Variation of the 
Compaſs (as it is commonly called) has not the leaſt Effect upon 
any Angle taken by a Needle in the Field; for Reaſon will con- 
vince us, that as the Point of Attraction is ſo very remote from 
the Inſtrument, the Error of Courſe is inſignificant ; and though 
500 Chains were meaſured eaſterly, or weſterly, from ny Me- 
ridian in the temperate Zone, it would not affect the Needle one 
tenth of a Degree, or 6 Minutes, with reſpect to the Angle. 


Thus have I given my Reader a brief eaſy Method of finding 
the Variation, which will enable him not only to place his Map 
in a true North and South Poſition (when the Needle is uſed,) 
but likewiſe (if he has any Notion of Dialling) direct him how 
to fix his Meridian, or twelve o'Clock Line. 


CHA P. 


CH A P. III. 


Teacheth the invaluable Method of caſting up by the Pen, 
the Dimenſions of an Eſtate taken as correctly by 
an Inſirument as the Nicety of Eſtimation will ad- 
mit of. | 


T H E Inſtrument in Surveying (as already obſerved) is only 
to take the Quantity of an Angle, which to perform in 
in the Surround of an Eſtate to an Exactneſs, is beyond not only 
the Reach of Inſtruments, but likewiſe out of the Power of the 
moſt judicious Practitioner, for the following Reaſons : 


I. Every Circle is allowed to contain 360 Degrees (equal to 
twenty-five Thouſand, two Hundred Englih Miles, or there- 
abouts,) as appears in the Box of a Circumferentor, or the Limb 
of a Theodolite: Now the undivided Space between each of 
thoſe Diviſions on the Limb, or Card, is (69 Engliſb Miles, and 
ſomething better than a halt) about the 2oth Part of an Inch: 
This Space is ſo ſmall, that it will not admit of a leſs Subdiviſion 
than a Quarter, though there is not one Inſtrument in an Hun- 
dred that hath the Space between the Degrees divided ; then 
judge, kind Reader, if it be poſſible when the Needle, or gra- 
duated Edge of the Index points thereto (in taking the Quantity 
of an Angle) to gueſs thereat nearer than one Quarter of a De- 
gree, to wit, about 17 Engliſh Miles: This is what I term in the 
Field E/timation, by which a Quarter under or over the true 
Angle may readily be entered : However, let us ſuppoſe an Eſtate to 
be horizontal, (which is ſeldom or never met with) and admit it 
was ſurveyed by 10 or 12 ſtationary Lines and Angles taken by an 
Inſtrument; but, as above obſerved, the moſt circumfpect Prac- 
titioner cannot avoid entering 12 or 15 Minutes (or Miles) more 

Or 
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or leſs, than the real Quantity in moſt of the Angles, if not in 
all; and therefore, (if one Error doth not cancel or reconcile 
another which often happens with Inftrumerts) the Miſtake 
may be great, the Cloſe imperfect, and conſequently the Plan 
incorrect. Moreover, let us ſuppoſe the Inſtrument perfect 
(though contrary to Reaſon,) and that the Surveyor can thereby 
take the real Quantity of every Angle in the Fields (which is 
equally as impoſſible as to divide or ſplit a Hair of the Head into 30 
equal Parts) ; nevertheleſs there is another unſurmountable Dif- 
ficulty attending the Uſe of the Inſtruments more irreconcileable 
than the above, which I preſume is not intirely owing to, or oc- 
caſioned by the Iriperfection of the Needle, careleſs Chaining. or 
Eſftimation (though it is manifeſt that Errors are thereby committed, ) 
but chiefly to the {rregularity of the Earih's uneven Surface; 
for in meaſuring with an Inſtrument, the T erraqueous Globe is 
conſidered as a Plane comprehended under a right-lined horizontal 
Superficies (though apparently curvilineal ;) the Meridians, or 
North and South Lines, are conſidered thereon as right Lines 
parallel to each other; and the Eaſt and Weſt Lines, or Parallels 
of Latitude, to croſs the ſame at right Angles, ſee fig. 12, 
Plate 4, wherein the Lines N S, repreſent Meridiane, and EW 
Parallels of Latitude; and the Lines A C, and CF, two ſtatio- 
nary Lines taken in the Surround of an Eſtate. 


1. Let it be granted that the Bearing of the Angle B A C be 
taken as exact as poſlible for the firſt Station, which being en- 
tered, the Surveyor proceeds in meaſuring the curved Line AC, 
= 11 Chains, which repreſents the Unevenneſs of the Earth's 
Surface. | | | 


2. Being at the End of the firſt Station Line, to wit, at C, 
where the Inſtrument being likewiſe ſet up, in like Manner take 
the Bearing of E F, the ſecond Station; this being entered and 
chained, thus let the Surveyor procecd wih every Station until 
he ends where he began, taking up the Off ſets or Inſets on each 
Station, as directed in Part the firſt, 


3. In protracting thoſe Dimenſions, the Surveyor will then 
(if not before) diſcover the Miitake in both Lines and Angles, by 
an unavoidable Diſcloſe occaſioned (if not elſewhere) in Station 
iſt, This Figure exhibits at firſt Sight a Dittortion of the whole 


Nn Qurvey : 
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Survey : For a farther Illuſtration thereof, the curved Line AC 
(as before obſerved) repreſents 'the uneven Surface of the Earth, 
whereon a ſtationary Line (taken in the Surround of an Eſtate) 
meaſured 11 Chains, though the true horizontal Diſtance is 
but 10, which, when planned, or protracted upon a plane 


Superficies, to wit, Paper, the Error will be too apparent to be 
concealed. 


DEMONSTRATION. 


1. Take 11 Chains from any Scale of equal Parts, and lay it 
down from-Ato D, fig. 12, which ſhould have extended no far- 


ther than to C, the Place whereat the ſecond Station in the 
Fields began. 


2. At the Point D, inſtead of C, lay down the Bearing of 
ou ſecond Station (equal A C F,) viz. A DG, but the Point 

is the Place whereat the third Station in the Field was taken: 
Hence it is manifeſt, that your ſecond Angle A C F. is become 
(upon Paper) A CG, being increaſed by the Angle F CG; alfo 
the true ſtationary Line A C, is become A D, being increaſed 
by the Diſtance CD = 1 Chain, the true Difference of Latitude 
of the Stat. A C, is A B, but becomes A H, being increaſed 
BH = 8o Links; and the Departure B C., is become DE, 
being alſo increaſed a D = 60 Links, conſequently the An- 
gles, Diſtance chained, Difference of Latitude and Depar= 
ture, will. throughout the Survey, all vary from the Truth, 
and therefore a Diſcloſe is unavoidable, QE D. 


Hence it is evident, that when Inſtruments are made Uſe of 
in Surveying the Reſult will be doubtful, and the Cloſe imperfect ; 
whether the Miftake be occ:ſhioned by the [rregutarity of the 
Earth's Super ficies. Eflimation, or the [ncorredtneſs of the Inſtru- 
ment, is not material, ſince the Error is unavoidable; therefore 
how abſurd, how ridiculous it is for any Man to affirm (in the 
Surround of an Eſtate) that he can, with an Inſtrument, obtain 
a Cloſe within three Links; perhaps when he ſaid ſo, he meant 
that one Error ſhould compenſate for, and clofe another ; for do 
but aſk any Inftrument Practitioner what Allowance he makes, 
or how he accounts for Hills, Dales, &c. in protraCting his Di- 
menſions? He will immediately anſwer, That he ſubtracts ons 

inks 
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Links from thoſe Stations taken thereon. Does not this Step 
plainly prove that his Proceedings are attended with random 
Gueſs-work ? The honeſt Farmer, from the Gleanings of Ex- 


perience in Cultivation only, can do no more than gueſs at the 
Quantity of an Inclolure. 


Note, If the Sum of the Angles taken in the Surround cf an 
Eſtate, be divided by the Number of Stations therein leſs by 2, 
and nothing remaining, proves the Angles exactly taken; but 
where is the Surveyor that can boaſt of ſuch a Cloſe. even upon 
an horizontal Plane? nevertheleſs, though ſuch a Teſtimony in 
Practice did occur when the Dimenſions are planned, the Sur- 
veyor (according to the eld Method) muſt caſt up or find the Con- 
tents thereof from the Plan by the Help of Scale and Compaſs ; 
and then judge, kind Reader, at the Conſequenc of ſuch boa ſted 
Exactneis in the Field Notes, when the friendly Aſſiſtant Ei- 
mation muſt lend a helping Hand; therefore. from what hath 

been obſcrved with Regard to Inflruments, it is clearly manifeſt 
that Errors both in the Fields and Chamber, are moſt certain ; 
however, as thoſe pertaining to the Inſtrument in the Fields can- 


not be totally removed, let us endeavour to remove thoſe of the 
Chamber. 


Mr. Henry Wilſon, in his Treatiſe intitled Surveying Improved, 
introduces a Method to find the Area of an Eſtate by the EN, 
whoſe Dimenſions were taken by an Inſtrument, by which 
Means the Errors of the Scale and Prottactor are avoided ; but 
his Method, in my Opinion, is rather too abſtruſe. Alſo, Mr, 
Thomas Burgh hath, upon the ſame Principles, diſcovered an uni- 
verſal Method of obtaining, by the Pen, the Area of an irre- 
gular Polygon, whoſe Sides and Angles were obtained by Chain 
and Inſtrument: His Method does great Honour to its Author ; 
however, as there is Room for ſome additional Improvements 
therein, whereby the ſame may be more readily unde; ſtood when 
applied to real Practice; I therefore ſhall beg Leave to recom- 
mend the ſame in this Place, with ſome neceſſary Alterations 
as will, I hope, render it more plain and 2 being performed 
entirely by the Pen, and conſequently the Chamber Errors occa- 
ſioned by the Scale and Protractor, are removed and exploded. 


Nn 2 19 
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To effect this material Point, let us conſider the Superficies of 
the terraqueous Globe, Which (with regard to Surveying) may 


be redu ed to two Heads, namely, regular and irregular Planes; 
and firſt of 


Regular PLANES. 


By the Definition of a regular Plane, may be underſtood 2 
Plane Surface being poiſed or placed lower than the Eye, upon 
which all Right-lines meaſured thereon, are paralle] to the Ho- 
rizon; and upon this Plane, if a Perſon traverſed the Univerſe, 
and at length returned to the identical Place departed from, it 
will readily be granted he muſt have travelled as many Leagues, 
Miles, or Poles, &c. ſoutherly, as he did northerly; and as far 
eaſterly, as weſterly ; otherwiſe it would have been impoſſible 
for him to be at the Place from whence he departed Yet, not- 
withſtanding, when an Eſtste is ſurveyed by ſtationary Lines 
taken in the Surround thereof, there very frequently happens a 
Difference between the Northings and Southings, Faftings and 


Weſtings, which, to reconcile as near the Truth as poſſible, 
obſerve the following 


DiRFECT1ONS. 


The Surveyor, with the Inftrument, is ſuppoſed to begin on 
one Side of the Eſtate, and from thence, (as before obſerved) 
meaſures ſtationary Lines round the ſame: Directions fur fo do- 
ing will be met with in the following Examples. 


Having found the Bearing and Diſtance of each ſtationary 
Line, your next Step will be to find the Difference of Latitude, 
and the Departure ſeverally, by the following Tables, which 
being entered in peculiar Columns made not much unlike a tra- 
verſe Table. See the ſucceeding Examples, 


Caſt up the Northings and Southings, Eaftings and Weſtings, 
as they appear in their reſpective Columns, and compare the 
Northings with the Southings, Eaſtings with the Weſtings, 
which will moſt certainly diſagree ſome Links; for it is unreaſon- 
able to expeR thoſe Columns to agree for the Reaſons already 
given; however, if they differ only as many Links as there are 

| ſtationary 
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ſtationary Lines in the Survey, then you may conclude the Di- 
menſions were taken as accuratelyas poſſible; but if the Diffe- 
rence be 3 or more Links for every Station, then there is a Miſ- 
take committed therein, and muſt be re examined till you have 


obtained a Cloſe within a Link or two for each Station, which 
diſpoſe of thus : 


Half the above mentioned Difference being added to the lefler, 
and taken from the greater, will cauſe the Columns to agree; 
for Inſtance, ſuppoſe 24 Stations in the Surround of an Eſtate, 
12 of which were northerly, and the remaining 12 ſoutherly ; 
admit then the Northings to exceed the Southings 18 Links, 
therefore 9 Links, (to wit, half the Difference) being taken from 


the Northings and added to the Southings, will make both 
equal, 


But here nate, The greateſt Dilcatey lies in deduQting and 
diſpoſing of the above-mentioned Difference, which may be 
effectually performed thus: 


Firſt, When the oppoſite Angles in the Surround of an Eſtate 
be equally diſtanced from go Degrees, or nearly ſo, and the 
ſtationary Lines not very unequal, you may, in that Caſe, very 
ſafely diſtribute and deduct the above Differences equally amongſt 
the Stations ; but here let me adviſe the young Learner, when 
there is not a Figure for every Station, as in the above, viz. 
3 to be diſtributed equally amongſt 12; then let him make 

hoice of q of the longeſt Stations in both Columns, which he 
may increale and decreaſe 1 Link each, as above. | 


Secondly, When the oppoſite Angles are very unequal, te 
wit, ſome near, and others remote from go, then add or ſubtract 
2 Links (inflead of 1) to or from the Difterence of Latitude, &c. 
that ſubtends thoſe Bearings or Angles that are neareſt go Degrees; 
thus proceed until you have reconciled the above-mentioned Di- 
ferences: In like Manner proceed with your Eaſtings and 
Weuings. a 

And that no one may be doubtful concerning the Truth of 
this Method, with regard to adding and ſubtracting a Link or 
two, let us ſuppoſe AD and BL, fig. 11, two oppoſite Sta- 
tions, and it be required to take 2 Links from B C, ſo that 
by adding them to A D, will cauſe no Miitake. 


Demon» 
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DEMONSTRATION. 


The Triangle D f 2, is equal to the Triangle g Ce, by the 4th 
Prop. 1ft Bock of Euclid Hence the Area of the Figure AB e, 
is equal to the Area of the Figure 4 B C D, therefore, by ad- 
ding or ſubtracting a Link or two to, or from certain Piflerences 
of Latitude or Departures, will occation no Soit of Error 


Q ED. 
Irregular P LANES. 


Nature hath given an ocular Type of ſuch Planes in ever 
Country, and every Nation, and which are underſtood by the 
general Appellations of Mountains, Hills, and Dales; therefore 
when any ſuch occur or interpoſe in the Surround of an Fſtate, 
the Surveyor muſt proceed thereon as directed in Pege 249, by 
which Means an horizontal Line may be procured, and alſo the 
Altitude or Depreſſion thereof, if required ; but if great Care be 
not taken therein, either the Difference of Latitude, the De- 
parture, or perhaps both, will greatly differ and ditagiee. 


: Faſt Na Weſt, ] the Northings andy J: 
For if the North and South, Southings ee will moſt 
Hill's Di- oh * certainly 
on be between Meridians | and Weſtings, both 8 
f and Parallels, Diff. Lat. & Depar. ee 


And in diſpoſing of thoſe Differences, proceed as directed in 
the preceding Page: But for the more effectual Comprehenſion 
of the foregoing Directions, obſerve the following 


DEFINITIONs. 


1. Every Tract of Land hath extreme Eaſt and Weſt, North 
and South Points. b 


2. The particular Eaſting or Meſting, is the Difference of 
Eaſting or Weſting between any Station and the next fore 


ö oing 
meaſured on a Parallel, i. e. the particular Ea/ting of the P int 
C, fig. I'3z is B C. ; . F 7 


3. The 
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3. The abſolute Eafting of any Station, is the Diſtance of 
that Station from the moſt weiterly Meridian counted on a Pa- 


rallel; thus the abſolute Eaſling of the Point b, fig. 13, is b D. 


4. The particular Northing or Southing of any Point or 
Station is he meridional Difference between chat Station and the 


next preceding; namely, the particular Northing of the Point 
e, is BE; ad of the Point g, is g A. 


5. The abſolute Northing of any Station is the meridional Diſ- 
tance between that Station and the moſt ſouthern Parallel: Thus 


the abſolute Northing of the Point c, is m; and of the Point 
d, isd C. 


6. A ſample Figure is that which proceeds from the extreme 
North Point @, to the extreme South Point e, by a ſoutherly 
Courſe, without any Change to the North; and from e returns 


again to @ by a northerly Courſe, without any Change to the 
Southwaid. 


Note, the Changes from Eaſt to Weſt, or from Weſt to Eaſt, 


are not here conſidered as a Prejudice to the Simplicity of the 
Figure. 


7. A complicated Figure is that which alters the Direction of 
its Courſe from Noth to South, ſee fig. 14, between the ex- 
treme North, and the extreme South Points, and alſo between 
the Eaſt and Welt Points; therefore the Alteration of the 


Courſe from North to South, and from Eaſt to Weſt, make 
this a complicated Figure. 


8. The irregular Portions, or Parts Aakihs f VA, and a 
dc d L a, are called Excreſcences. 


Ly, A Figure is reckoned more or leſs complicated, when 
ſuch Excreſcences do more or leſs abound therein. 
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PROBLEM I. 


In any right-lined Figure, the Length of every Station, and 
alſo the Angles that are made by the Interſection of each Station 
with the Meridian being given, to find the particular Northing 
or Southing, Eaſting or Weſting of every Station, to wit, the 
Hypothenuſe and Angles being given, to find the Baſe and Per- 
pendicular, i. e. the Departure and the Difference of Latitude. 


The ANALOGIES 
Founded on Problem I, Caſe 1, plane Tri gonometry. 


1. To find the Difference of Latitude, the Proportion is 


As Radius is to the Diſtance chained, ſo is the Sine Comple- 


ment of the Bearing, or given Angle, to the Difference of La- 
titude. | 


2. To find the Departure, the Proportion is 
As Radius is to the Diſtance chained, ſo is the Sine of the 


| Bearing to the Departure; that is, to the Eaſting or Weſting, 


according as the Angle varies from the Meridian of the next 
Station. 


The Demonſtration of the above Analogies is evident ; for 
in the right Angle Triangle a m b, fig. 13, the Side @ b being 


iven, and the Angle Lab = ab n, by 29 Prop. 1 Book of 
Faclid, the Baſe @ m, or the particular Eaſting of the Point , 
(by Definition 2d] is as the Sine of the given Angle ab m, and 
the Perpendicular þ m, or the particular Northing of the Point 
b, by Definition 3d, is as the Co. Sine of the ſame given Angle, 
therefore, &c. Q, E, D. 


PROB. IL 
To find the extreme North and South Points of any right-lined 
N Figure. 


Take the meridional Difference between any two adjacent 
Stations, and write it down for the firſt Quantity, if it be North- 


ing 
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ing with a poſitive Sign (provided the firſt Column in your Tra- 
verſe Table be North) if Southing with a Negative. 


I. If your firſt Quantity be a Poſitive, and the meridional 
Diſtance of the next Station be a Poſitive alſo, that is, both 
Quantities North, or both South; both Eaſt, or both Weſt, 
enter their Sum for a ſecond Quantity, with its proper Sign. 


2. If the firſt Quantity be a Poſitive, and the ſecond Ne- 
gative, take the leſſer Number from the greater, and enter 
the Remainder or Difference for a ſecond Quantity, with the Sign 
of the greater. 


3. In like Manner proceed through all your Stations, always 
remembering to add or ſubtract to or from the laſt ſum en- 
tered, the meridional Difference of the next ſucceeding Station, 
to wit, Poſitives to Poſitives, Negatives to Negatives; ſubtract 
Negatives from Poſitives, and Politives from Negatives, namely, 
the Leſſer taken from the Greater; the Difference being entered 
with the Sign of the Greater, from which is deduced the fol- 


lowing a 


When Quantities are alike, enter their Sum with its proper 
Sign, whether Poſitive or Negative; but if unlike, enter their 
Difference, with the Sign of the Greater. 


Note, When there is no Sign prefixed to any Number, it is 
underſtood to be a poſitive Quantity. 

4. Northings, the greateſt of ſuch poſitive 
{ing base, Quantities, will be the me- 
Southings, ridional Diſtance between 


the Point where you began to reckon, I northern, . 
and the moſt " Tlouthern : Fonts 


5. Northings, the greateſt of ſuch negative 
being Negatives, Quantities, will be the me- 
Southings, ridional Diſtance between 
the Point where you began to reckon, F northern, ! poi 
and the moſt ſouthern, — 


So alſo of the Eaſtings and Weſtings. 
Oo 6. When 


Ly 
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6. When the Northings and Eaſtings are termed Poſitives, 
the Southings and Weſtings are Negatives, and on the contrary, 


COROLLART:L 


Hence it follows that the greateſt negative Quantity, but with 
a poſitive Sign, will be equal to the abſolute Northing or South- 
ing of the firſt Station; and being added to the greateſt poſitive 
Quantity, the Sum will be equal to the Whole Meridian Line, 


that terminates the circumſcribing Parallelogram. 


C OR, II. 


The utmoſt Eaſt and Weſt Points may be determined in like 
Manner, by collecting, at every Station, the Sum of the par- 
ticular Eaftings and Weſtings, but with contrary Signs, and con- 
ſequently the Length of the Parallel between the extreme Eaft 
and Weſt Meridians may be found, and the circumſcribing Pa- 
rallelogram defined, 


COR. III. 


Hence the abſolute Northing of every Station may be deter- 
mined. To the abſolute Northing of the firſt Station (found by 
Cor. III. of this Preblem) add the meridional Difference between 
that and the next Station under its proper Sign; that is to ſav, 
add if it be Northing, and ſubtract if it be Southing, and the 
Dum or Difference, is the abſolute Northing of the ſecond Sta- 
tion Proceed in like Manner through all the Stations, till the 
abſolute Northing of every Station be obtained, 


LEMM A. 


The Area of the Trapezium AabG, is equal to the ReQ- 
angle comprehended under the Semi-ſum of the parallel Sides A a, 
Gb, and A G, the intermediate Diſtance, by Prop. V, Chap. 
IV, Page 117. 


COR. 
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C OR, 


The Sides A a, and C, are the abſolute Northings of the 
two next adjacent Stations a and b, and AC, is the particular 
Eaſting or Weſting between them; and therefore the Rect- angle 
made by the Semi- ſum of the abſolute Northings of the two 
next adjacent Stations, drawn into the particular Eaſting or 
Weſting between them, is equal to the Area of ſuch a Lra- 
pezium. 


PR O B. III. 
To find the Area of any Right-lined Figure. 


1. Let every particular Eaſting (when Ea/tings are called Po- 
fitives) between two adjacent Stations, (found by Prob, I) be drawn 
in'o the Semi-ſum of the abſolute Northings (found by Cor. III, 
Prob. II,) of the ſame two Stations, and collect the Sum of ſuch 
Rect- angles. | 


2. Let every particular Weſting (when Meſtings are called Ne- 
gatives) between two adjacent Stations, be drawn into the Semi- 
ſum of the abſolute Northings of the ſame Stations, and collect 
the Sum of ſuch ReQ-angles. 


3- The Difference of theſe two Sums, is the Area ſought. 


DemonsTRATION. Caſe 1. 


Admit the Simple Figure ( fig. 12, Def. b,) a bcdefghika 
be inſcribed in a Parallelogram, whoſe Area is ſought. i 


I. If from the Area of Lab ede MA, be taken the Area of 


Aakihgf MA, the Remainder will be equal to the Area of 
the inſcribed Figure. | 


2. But the Area of Aabede f MA, is equal to the Sum of all 
the Trapeziums, i. e. Aa C Che D-+ DedE*» Ede Lu- 
Tef M found (by Cor, of Lem. in Prob. II) by adding every two 
adjacent Stations together, and multiplying the ſeveral Sums by 
ma abſolute Northings or Eaſtings that reſpectively intercept the 
ame, 

Oo2 3. And 
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3. And the Area of Aakihgf MA, is equal to the Sum 
of the T rapeziums and Triangles, to wit, Aa kb B ki O ++ 
Oih-i-heH-- Hg f M, that is equal to the Sum of all the 
Trapeziums, &c. which are made by the particular Weſtings 
between every two adjacent Stations, drawn into the Semi-ſum 
of the abſolute Northings of the ſame two Stations. 


4. This laſt Area being ſubduCted from the former, the Re- 


mainder, or Difference, will be equal to the Area of the in- 
ſcribed Figure, Q, E, D. 


Caſe 2, In the complicate& Figure abcdefghiklmna, 
| fig. 14. | 


1. The Area of the multilateral F igure La bcd e LA, will 
be obtained by Article Il, Caſe 1. 


2. The Area Ie L, will alſo be found by Article III, Caſe 1, 
which is to be deducted, - 


4 3 The Area of /fghit}B I, will be found by Article II, 
aſe 1. 


947 6 The Area of BEIN AB, will be found by Ar- 
ticle III, Caſe 1, which being taken from the Area of Aa bc d 
efghikB A, the Remainder will be the true Area ſought. 


Conſequently the Area of the Excreſcence 5d ef s, is truly found, 
and likewiſe the Area of the whole Figure: And if a Figure 
had any Number of Excreſcences, though ever ſo complicated, 
the Area thereof, as above, may be truly found. Hence the Area 


of any rigit-lined Figure will be obtained by the Pen ſeveral 
Ways. 


1. For if from the Area of the compound Figure a bc de f 
AT h i k a, be taken the Excreſcence Mfg h M, there will remain 
the true Area of the Figureabcde fg hi Ka. See fig. 12. 


2. If from the compound Figure a h c de f gh A a, be taken 
the Excreſcence A a k i h A, there will remain the Area of abc d 
e fghika. 


3. If 
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3. If from the Area of Nfghika LN, be taken the Area 


N cdef NL, the Remainder will be the Area of ab c def 
2 7 a. 


Laſtly, If from the Area of the Figure Mb ikabcd NA. 
be taken the Area Nde fg h MN, the Remainder will be the 
Area of abcdefghika. Hence the Work will admit of Va- 
riety of Proofs. 


SCHOLIU A. 


Let a Sheet of Paper be ruled with ſeventeen Columns, and 
draw as many Lines acroſs the ſame with the Point of your 
Dividers, or with a Pencil, as there are Stations in the Survey, 
In the firſt Column, marked Stat. let the Stations be numbered 
regularly downwards 1, 2, 3, 4, &c. accounting that to be the 
firſt Station at which the Admeaſurement began. 


In the ſecond Column, marked Bearing, write the Angle made 


at that Station, between the Line or Diſtance chained and the 
Meridian. 


In the third, marked Diſt. enter the Side meaſured between the 
two Stations, 


In the two ſucceeding Columns, marked NM, S, enter the par- 
ticular Northing or Southing, (found by Prob. I) and in the 11th 
and 12th Columns enter the Eaſting or Weſting, (found alſo by 
Prob. I) but ſo entered that the Difference of Latitude and Bear- 
ing found between the 1ſt and 2d Stations be wrote in a Line 
anſwering to the ſecond; and thoſe between the ſecond and third 
Stations anſwering to the third, and ſo on till you return te 
the firſt Station, where the Difference of Latitude and Depar- 
ture will be thoſe found between the laſt Station and the firſt 
for if the Courſe or Bearing be North Eaſt, the Northing and 
TO found muſt belong to the latter, and not to the firſt 

tation. | 


When theſe Columns are compleated, if the Sums of the Co- 
lumns N and $ be equal, and alſo the Sums of the Columns 4 
an 
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and M, then the Lines and Angles have been exhibited uncom- 
monly exact; but from what hath been already obſerved, this Ex- 
attneſs muſt never be expected in real Practice. 


The ſixth Column, marked C, is the Criterion by which the 
moft ſoutherly Point of the Figure is determined, by Prob. II : 
And it is found thus: Let us ſuppoſe the firſt Station to be at c, 
then, in the ſecond Line anſwering to Station d. write the Dif- 
ference of Latitude in NM, or &, belonging to that Station, with 
a politive Sign if Northing, and Negative if Southing. Add 
to that the next Northing or Southing, with its proper Sign, and 
write the Sum in the next Line anſwering to Station e. Thus 
the Northing between c and d, is found to be n d, which is to 
be entered in the Column C, anſwering to 4: The Southing be- 
tween d and e, is found to be 45, therefore you are to write 14 
d, in the Column C anſwering to e; and ſo you are to proceed 
through all the Stations. Now the Lines u d, 4s, et, &c. 
being given (by Prob. I,) the greateſt of them having a negative 
Sign, anſwers to the moſt ſouthern Station (by Prob. II.) Thus 
the greateſt Negative Line (as it may be called) is here found to 
bedn—ds—et--we—sg H, anſwering to the Station h, 
which therefore is the mott Southern Point of the Figure. 


The ſeventh Column marked L, ſhews the abſolute Northing, 
of each Station: The abſolute Northing of the firſt Station c, 
is equal to the greateſt negative Line or Number in the Column 
C, but with a contrary Sign (by Cor. I, Prob. II): Therefore 
changing the Signs of the ſeveral Numbers which compoſe the 
greateſt negative Quantity in C, write or enter them down in 
Column L, anſwering to the Station c; thus Ag —g w-- te 
-d, —dn= Dc. Add to that the Northing or Southing of 
the next Station, with its proper Sign, and write it down for 
the abſolute Northing of the next Station d, and ſo proceed. 


The eighth Column marked T, ſhews the Sums of the abſolute 
Northings of every two adjacent Stations, and is formed by ad- 
ding every two adjacent Perpendiculars or Quantities in L (as di- 
rected in Page 132) ſucceſſively, to wit, the 1ſt -- 2d, the 2d 


. 3d, the 34 -＋. 4th, &. 


The 
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The ninth Column, T E, ſhews the Rect- angles contained 
under each particular Eaſting, between two adjacent Stations, 
and the Sum of the two abſolute Northings of the ſame Sta- 
tions, and is formed by multiplying each Quantity in T, into the 
reſpective Quantity lying in the ſame Line in E. 


| The tenth Column, 7 V is formed in like Manner, by mul- 
tiplying each Quantity in 7, into its reſpective Quantity in V. 


Thoſe Columns being thus formed, caſt up the ſeveral Pro- 
ducts in Columns T E and THY, ſubtract the latter from the 
former, and half the Remainder is the Area. Q, E, D. 


The thirteenth Column, marked D, is the Criterion by which 
the moſt Weſterly Point of the Figure is determined, and is 
formed out of the Columns E and , in like Manner as the 
Column C was formed out of the Columns N and &. 


The Columns L and Z, are formed as L and T were. 


And laſtly, the Columns Z N and ZS, ſhew the Rect- angles 
contained under the particular Northing or Southing between any 
two adjacent Stations and the Sum of the two abſolute Eaſt- 
ings or Weſtings of the ſame Stations, and is formed by multi- 
plying each Quantity in the Column Z into the reſpective Quan- 

tity lying in the ſame Line in the Columns MN or S. 


Theſe Columns being thus formed, caſt up the ſeveral Pro- 
ducts in Z Nand Z S; ſubtract the leſſer from the greater, and 
half the Remainder (if you have wrought true) will be the 
Area ſought, equal to the Area or Difference found between the 
Columns T E and T, otherwiſe a Miſtake is committed, and 
muſt be found out by Re- examination. 


Theſe Preliminaries being premiſed, point out and open 
an eaſy Road to real Practice, as will appear in the following 
Examples, 


Example 
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Example I. 


Admit fig. 14, to repreſent the Plan of an Eſtate whoſe Di- 
menſions were taken by an Inſtrument, as follow: 


Directions how the following Dimenſions were taken in the Fields, 
both by the whole and quarter Card, or four Nineties, 


1. Set up the Inſtrument at a, and having fixed the Index 

rallel to the Horizon, ſo that the Angle may be taken more 
accurately, turn it about till through the fixt Sights you eſpy the 
Mark ſet up at ö, then ſee what Degree (in the Diviſion of the 
Box before ſpoken of) the Needle points to, which let be 303d, 
or, by the quarter Card, NE 56+; then chain the ſtationary 
Line a þ = equal 21 Chains, 62 Links, this being entered as 
follows. 


2. Set the Inſtrument up at 6, direct the Sights to a Mark 
which your Aſſiſtant ſet up at c, and ſee what Degree the Needle 
cuts, which ſuppoſe 333+ d: or, by the quarter Card, N E 262 
then meaſure the Line hc, and make Entry thereof. Thus pro- 
ceed with every Station, chaining every Line, and taking up 
every Angle, until you come to the Place where you began; 
then will your Dimenſions ſtand as follow; but be careful to 
take up the Off-ſets that occur upon each Station; Directions 
for ſo doing were given in Part the firſt. 
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The FIELD BOOK. 


Stat. Bearing, Bear. prepared, 8 
1 3031 N E 56+ 21.60 
2 | 3334 | N E 265 | 13.44 
3 2514 8K 91+ 18.96 
4 2666 [8 E 2064 [13,4 
5 1082 S W 711 18.96 
6 225 SE 45 8.47 
7 | 2435. | SE 634 | 1344 
6 | . 315 N E 45 47 
9 2062 8 E 264 13.44 
10 135 S W 45 8.47 
11 1164 S W 632 13.44 
12 76 NW 7 27.73 
13 361 NW 363 30.00 


The Angles in the ſecond and third Columns of the above 
Field Book, were pointed to by the Needle, and taken to a 
quarter of a Degree neareft to the Truth, the Inſtruments uſed 
for obſerving or taking Angles in the Field not being capable ta 
take them to a greater Nicety ; and for that Reaſon the Tables 
of Latitude and Departure in this Treatiſe are made to anſwer 
only to Degrees and Quarters ; but obſerve in Practice, one of 
the above Columns reſpecting the Angles will be ſufficient. 


Note, The Surveyor might have begun his Dimenſions at any 
other Place, and might alſo have left the Land to be ſurveyed on 
the Left-hand inſtead of the Right; but then he mutt have 
turned the Flower de Luce (as heretofore obſerved) before 
otherwiſe when the Land to be meaſured be left on the Right- 
hand, if the Surveyor chuſes he may go before, and take up 
the Bearing of each Station by Back-ſights, as they are called. 


Note alſo, All the Off-ſets or Inſets that are taken in the Sur- 


vey muſt be caſt up by the Pen, as you were taught in Part the 
Firſt. 


Pp The 


296 GEO DAS IA Improved. 


The Dimenſions being obtained, the next Step will be to pte- 
pare Columns whereby the ſame may be caſt up by the Pen ſeveral 
Ways, all agreeing, two of which are given in this Example; 
but becauſe the young Practitioner may not readily comprehend 
this Method, and as this Treatiſe is chiefly intended to free the 
Practice of Inſtruments, at leaſt, from the Errers of the Scale and 
Protractor, the following Table of Columns for determining the 
Content of this Figure, is a Precedent or Model for any Figure 
whatſoever ; and therefore by explaining, how the ſeveral Columns 
therein are filled up, the young Surveyor will readily perceive, 


and learn how to compoſe Columns for the Dimenſions of any 
other Survey. | | 


Fig. 14. Suppoſe then the firſt Station to be a, the ſecond 4? 
and fo on; and let the Angles and Sides, according to the Field 
Book, be as in the ſecond and third Columns following. 


The Angle at 4; made by the Meridian D a, and the Side a5, 
is 56 1. Degrees N. E. and the Side ab, 21 Chains, 60 Links. 


To find the Eaſting, make this Analogy, by Prob. I. 


As Radivs is to the Diſtance chained = 21 Chains, 60 Links, 
ſo is the Sine of the Bearing 56 % d to the Eafting = 17.999 


The Eaſting 18 thus found, write it in the Column E, againſt 
b, the ſecond Station; though if it was wrote or entered in a Range 


with a, he firſt Station to waich it belongs, it would occation 
no Miſtake in the Reſult, 


To find the Northing, make this Analogy or Proportion, by 
Prob. 1. 


As Radius is to the Diſtance chained 21.60, ſo is : Co-Sine 
of the Nearing = 33 3d to the Northing = 12.00026, or 
12 Chains, which Northing 12 enter in the Colomn N, anſwer- 
ing to b, the ſecond Station: In the ſame Manner the four Co- 
lumns NSE F/ might be compleated ; but the Trouble of mul- 
tiplying the given Side between every two Stations into the Sine 


and 
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and Co-Sine of the Angle or Bearing, will be avoided by the 
Tables of Latitude and Departure before mentioned. 


When the Columns NSE, are compleated, caſt up the 
Figures in the Columns N and &, and alſo thoſe in the Columns 
E and . Now if the Amount of the Column N, be equal to 
the Column S, and likewiſe the Columns E and V equal, then 
the Sides and Angles have been exhibited uncommonly exact; 


but from what hath been already obſerved, this Exatineſs muſt never 
be expetied in real Practice. 


The ſixth Column C, is the Criterion by which the moſt 
ſouthern Point of the Figure is determined, and is thus formed, 


Take the INorthing of h, the ſecond Station, and enter it in 
the Column c, in a Line with ; the next Station c having alſo 
a northern Bearing 12, add that to the laſt Number entered in 
C, which gives the Number 24 to be placed in Column C., in a 
Line with c; the ſucceeding S:ation d having a Southing 6Chains, 
it is to be taken from the laſt Number 24, and leaves 18 to be 
wrote in C, in a Line with d. Thus proceed, adding the 
Northing, and ſubtracting the Southing of each ſucceeding Sta- 
tion to or from the Number laſt ſet down in the Column C, and 
ſo go on till you come to the Station f, where © is entered againſt 
it in the Column C, which ſhews that this Station hath no Dif- 
ference of Northing or Southing from the Point a, but lies in 
the ſame Parallel of Latitude. The Station from F to g having 
a Southing 6, it mult be entered in C as a negative Quantity thus, 
— 6, and in a Range with g, the next Station þ having alſo a 
Southing — 6, which being added to — 6, the laſt Num- 
ber placed in C, the Sum is — 12, to be entered in C, in a 
Line with þ; and in this Manner fill up the Column C, fo that 
if the laſt Number entered in the Column C be equal to the 
Number 24 omitted in the firſt Station, you may then conclude 


that your Proceedings ſo far have been truly exhibited, other- 
wiſe not. 


The Column L is thus formed ; look in the Column C for the 
greateſt Number with a negative Sign, which appears to be — 30 
ſtanding againſt the Station , which ſhews that m is the moſt 
. Pp 2 ſouthern 


—— — . ( —ͤ ͤ——-ͤ UU: — —-——] WY 
* * - 
* 
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ſouthern Point of the Survey: This Number — 30, with a po- 
ſitive Sign, is the abſolute Northing of the Station a, and is ac- 
cording]ly to be entered in the Column I in a Range with a: The 
Northing of the Station 5, reckoned from a, is 12, which be- 
ing added to 30, makes 42, to be entered againſt b in the Column 
L for the abſol ute Northing of that Station: Proceed in this Man- 
ner to compleat the Column L, by adding the Northings, and 
1 the Southings, as was directed in making the Co- 
umn C. 


The Column 7, is formed out of the Column L, by ad- 
ding every two Numbers ſucceeding one another in L, whoſe 
ſeveral Sums are to be entered in 7, in a Range with the latter 
Term in L: Thus, 6, the laſt Figure in the Column L, added to 30, 
the firſt Number therein, makes 36, to be wrote in 7, in a Ran 
with 30 in L; and 30 and 42, the next Pair of Numbers in L, 
make 72, to be written in 7, oppoſite to 42: Thus you muſt 
proceed till you compleat this Column alſo. 


* 
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The Column T E, is formed, as already ſaid, by multiplying 


every Number in 7, by the Number lying in the Line with it in 
the Column E. 


The Column 7 Vis formed by multiplying every Number in 
7, by the Number in V, lying in the ſame Line. When theſe 
Columns are thus formed, caſt up ſeverally the Products in the 
Columns TE and 7 ,); ſubtract the latter from the former, and 
the Remainder will be half ſquare Chains, which being multi- 
plied by 8, as heretofore taught, gives the Content of the Sur- 
vey in ſquare Perches. 


The Columns D, L, Z, are formed out of the Columns E and 
IV, in like Manner as C, L, T, were formed out of the Columns 
N and 8: But here note, when there is no negative Quantity or 
Number in the Columis C or D, as above, enter a Cypher in 
the Column L, in a Range with a, and then the ſucceeding 
Numbers in L, will be the ſame with thoſe in D. 


The Column N is formed by multiplying every Number in 
N, by the Number in Z lying in the lame Line; and the Co- 
lumn SZ, is formed by multiplying every Number in & by the 
Number in Z lying in the ſame Line. Theſe Columns being 
compleated, caſt up the ſeveral Products in NZ and S Z, and 
take the leſſer from the greater: If the Remainder be equal to 
the Difference between the Columns T ZE and 7, all your 
Proccedings are juſtly exhibited ; otherwiſe if they diſagree, a 
Miſtake is committed in the Work, and muſt be diſcovered by 
-xamining the W hole, 


Example II. 


Admit fig. I, plate 5, torepreſent au Eſtate, and it be required 
to ſurvey the ſame by the Help of an Inſtrument. 


The Field Proceedings of this Example, are performed as di- 
reCted in the foregoing one, with this additional Difference, to 


wit, the Off-ſets upon each ſtationary Line, together with the - 


Bearing of all the Hedges that are met with and croſſed in the 
Surround thereof are entered, as appears in the Dimenfions. 


In 
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In a large Survey the Dimenſions of the Boundaries ſo taken 
when protracted, will greatly aſſiſt the young Tyro in planning 


the Dimenſions of che inner Cloſes, which are taken up by the 
Chain, as directed in Part the firſt, 


Dimenſions. 


eating. Diſtance. 
Degrees. C. E 
I 3243 11,12 
2 270 | 12,05 
3 180 16,60 
4| 1292 | 10,96 | 
5344 | 27:66 | 


3d Stat. Off. C E. 


4122 
3 8 O 
8,10 h 98 d : 10 
. 440 
oo — ĩ ĩ ,,0 
4th Stat. Off, E F. 
2314 
9 — — — — — 0 
220— 150 
2, 10 — 3.0 
10,96 510 


iſt Stat. Off. A B. 
Hedge bears 267. 


1274 
O — ͤ — 0 


450 V 1,20 


723 — — —— 1,0 


— 


2d Stat. Off. B C. 


155 
0 — — 08 
5,%0 ＋ h 150d. 
1% — — — 508 


5th Stat. Off. F A. 


523 
0 — — — 0 
% —— wenn 3 
7,60 ＋π h 285 
9,20 — — 
16,40 9 
17,66 ̃ i 


Before the above Dimenſions (with regard to the Bearing and 
Diſtance) can be caſt up, they muſt be reduced to a quarter Card, 


as already directed, then will the Field Book ſtand thus. 


Field 
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* 


] FrEID Book. 
Stat | Bearing. | Diſtance 
1|NE 342 11,12 
27 & - -}Þ 12,08 
318 - - | 16,60 
4 | > W 50; 10.96 


The Area in half ſquare Chains 


The Area of the Off. ſet on the 


Preparative Columns. | 


Rect-angles. 


Diff. Lat, | Departure. 

NIS PEI WI OD L 
9.00 — 6,4 — 6,42 
— — [12,05] — | 12,05 | 18,47 
16,60 —|— | 12:05 | 18,47 
— 7,0 | — 8,41 3,94 | 10,06 
14,51 —— — = 6 54210 
23,6002 3·50 18,47 A a 47 

H 

ak WII 

3 5 Station 
r 


S2 
6,42 58,3578 
24,890 | 
30,94 013,240 
28,53| —— 199,7. 0 
10,06 145,970 
204, 3284 $12,950 
| 204, 3284 
— 509.6216 
15,96 
19,36 
51754 
28.98 
9 — 65 42 
772,457 
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Having, as before directed, found the Difference of Latitude 
and Departure (by the Help of the following Tables) of each 
Station, enter the ſame (as directed in the foregoing Example) in 
the Columns N, 8, E, W; then blank the firſt Column D, 
and enter 12 Chains, 5 Links, in a Range with the ſecond Co- 
lumn, which call a poſitive Quantity, the third Station having 
no Departure, re-enter the laſt Number in C, viz. 12.05, be- 
cauſe there is nothing to be added to or taken therefr.m. The 
Departure of the 4th Station 8 Chains, 41 Links, being a Weſt- 
ing or a negative Quantity, muſt be taken from 12 o5, and 
the Remainder = 3.64 entered in D, in a Range wich the 
4th Station. The Departure of the 5th and laſt Stat on being a 
Weſting alſo = To Chains 6 Links, the laſt Number 3.64 enter- 
edin D being leſs, muſt be taken therefrom, and the Remainder 
6.42 entered in D, in a Range wih the laſt Station, as a Nega- 
tive, which compleats the Column D : Now as the laſt Number 
in D is the ſame with that omitted in the firſt Line in Column E, 
proves that all the Proceedings in the Column D are truly exhi- 
bited. The Columns L and Z are filled up and compleated in 
like Manner as the Columns L and Z were in the foregoing 
Example: And laſtly, the Columns Z NM, and 2 &, are formed 
out of NS and Z, to wit, by multiplying every Number in the 
Column Z by its reſpective 8 in N and &, the ſeveral Pro- 
ducts being placed accordingly in Z N, or Z S, and reſpectively 
collected as before, their Difference is the Area of ABC EFA 
in half ſquare Chains, viz. 608.6216, equal to 30 Acres, 1 
Rood, 294. Perches, to which add the Area of the Off-ſets 
taken upon each ſtationary Line, viz. 8 Acres, 29 Perches, and 


the Sum will be 38 Acres, 2 Roods, 19% Perches, equal to the 
true Area ſought, 


The Dimenſions of this Survey were protracted from a Scale 
of 10 Chains to an Inch, according to the Directions given in 
Page 271; which wher done, thoſe Off-ſets that were taken up in 
each Station ſeverally being laid down as heretofore directed, to- 
gether with the Bearing of the Hedges therein croſſed or met with, 


being laid down alſo as they appear in the Field Notes, then is 
the Plan finiſhed. | 


29 Now 
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Now if any Practitioner chuſes to protract the foregoing Di- 
menſions, or any other from ever ſo many Scales, and after- 
wards meaſure the Plan by Scale and Dividers, according to that 
univerſal Method of reducing them ſeverally into Triangles and 
Trapeziums, by the Help of random balancing Lines, he'll find 
the Content of each Plan to differ more or leſs from the Truth, 
and then, if not before, the Invaluableneſs of this Method will 
appear. Yet, notwithſtanding, when the many Inconvenien- 
cies are conſidered that pertain to Inftruments in practical Sur- 
veys, and compared with the Truth, Expedition, and Correctneſs 
of the Chain alone in Practice, (as appears in Part the firſt) it will 
readily be granted that the Chain, as obſerved in the Introduc- 
tion, very juſtly claims and merits the Preference to a great De- 
gree ; therefore well might Mr. John Love, in his Treatiſe, with 
great Propriety and Jubice, ſay, What Need is there of a Horſe 
Load of Braſs Circles, and Semi- circles, heavy Ball Sockets, Wooden 
Tables and Frames, and three-legged Staffs, cum multis aliis, 
wnleſs to amuſe the ignorant Countryman to make him more freely pay 
the Surveyor, Ses the Appendix in Love's Survey, Page 7. 


CHAP. 
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C HH A F. IV. 


Containeth ſeveral uſeful Things relating to Survey- 
ing, neceſſary to be underſtood by all thoſe who are 
defirous to become accompliſhed Surveyors. 


SECTION I. 


To reduce a large Plan into a liſſer one. according to any giurn 
Proportion ; and, on the contrary, to enlarge one, 


5 are contracting Dividers, and alſo Machines lately 
invented for this Purpoſe, but it may be as effectually 
performed by Parallels, thus: Encompaſs the Plan with one large 
Square, (ſee plate 5, fig. 2.) and afterwards divide that into as 
many little Squares as you ſhall ſee convenient: Alſo make the 
ſame Number of little Squares upon a fair Piece of Paper, ac- 
cording to the Proportion given: (ſee fig. 3, plate 5,) This done, 
ſee in what Square, and Part of the ſame Square, the Lines or 
any remarkable Incidents lie, and accordingly trace off, or draw 
the ſame with a black Lead Pencil in the lefler Squares, the 
Squares in both Plans being numbered alike with 1, 2, 3, Cc. 
This cannot be better explained than by comparing the above- 
mentioned Figures, to wit, the 2d and 3d fig. Hoe 5, wherein 
the Plan 4 B C DE F A. is laid down by a Scale of 40 Poles 
to an Inch, and is reduced into the Plan G HIX LM, equal 
to 16 Poles to an Inch; which is compleated by drawing every 
Line or Incident that appears in each Square of the felt Plan, 
in the ſame Squares of the ſmaller Plan; the Situation of the 
Lines, &c. with regard to the correſponding ones in each Plan, will 
direct you to proceed by imitating in the leſſer every Line, T urn, 
Incident, and Accident that appears in the greater. 


Qq2 But 
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But if the Plan be too ſmall, as if you were to enlarge the Fi- 
gute HI XL G, in that Cafe proceed as before directed, 
by imitating all the Turns, Incidents, and Lines in the large 
Plan that ate in the leſſer. Mapy other Methods of reducing 

Plans might here be given, but they would ſerve rather to amuſe 
than edity ; for to know one Method well, in this Caſe, will be 


ſufficient for any Practitioner. 
S EGT. U. 
To turn or Change an: Meaſure into another. 


DN. 


Say as the ſquare Yards that are in the Pole or Perch of any 
iven Meaſure, are to the Content in that Meaſure, ſo is the ſquare 
Y ards in the Pole or Perch of any other Meaſure to the Content 


thereof, | 
| Example I. 
Admit it were required to know how many Plantation Acres 
there are in 20 Statute Acres? Anſwer, A 1 R. 14 P. 
Say as 30.25: 20: : 49 
20 X 
A. R. P. 
49)605.00(12.34 = 12 1 14 
49 
IIS 
98 
17 


Example. II. 


Admit a Field meaſured 11 Acres and a Half Statute Meaſure, 
and it were required to know how many Acres are therein of 
Lancaſhire Meaſure. 


Note, 
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Note, In Lancaſhire they uſe two cuſtomary Meaſures, viz. 
64 ſquare Yards in a Perch (or Rood as they call it) of their large 
Meaſure, the ſame as in Cheſbire, and 56 +4 in a Perch of their 


lefler Meaſure, 
ſq. Vds. A. fq Vds. 


Firſt, Say, As 30.25 : 11.2 : : 64 
| 30.25 


560 
224 
3360 


64) 338. 80005. 29 Acres large Meaſure, 
320 · | 


188 
128 


600 
576 


| 24, &c. 


Secondly, As 30.25 : 11.2 : : 56.25 
30.25 


560 
— #234 
3390 
— A. R. P. 
56.25) 338.800 ( 6.023 = 6 © 33 leſſer Meaſure. 


33750 4 


13000 «092 
11250 40 


17500 3.680 
16875 


— 


625 
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Example III. 


I. demand how many Statute Acres are in 10 Plantations Acres ? 


Anſwer, 16 A. 31x Perches. Thus the Learner may change 
any Meaſure whatſoever into any other, as propoſed. Sr 


Example IV. 


To know the Scale that any Plan was laid down by, when the 
Quantity of any Incloſure therein be known. 


Firſt meaſure the Incloſure (whoſe Quantity is known) by the 


Help of any Scale of equal Parts, as the Chain cannot be uſed 
| thereon, and then ſay, 


As the Content found, is to the Square of the Scale you made 
Uſe of, ſo is the true Content to the Square of the true Scale 
which the Plan was laid down by, the Root whereof is the An- 
ſwer ſought. 


Admit the Plan or Map of an Eftate be returned wherein no 
Scale appears; and ſuppoſe you meaſured one Field therein by a 
Scale of 44 Poles, or 11 Chains to an Inch, by which you found 
it to contain 24 Acres, 32 Perches, which, by the Return in the 
Map, appears to be no more than 20 Acres. | . 


11 20 

11 4 

P. — — P. — - 

Say, as 3872 : 121: : 3200 80 

24 0 32 3200 40 

3 24200 3200 

96 — 

40 | 

— 3872) 387 200(100 the ſquare Root 

3872 3872 whereof is 10, the Anſ. 


that is, the true Scale 
odo by which the Plan was 
laid down is 10 Chains 
to an Inch, 

Now 
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Now if the Learner ſhould think the foregoing Examples 
er few, he may (et himſelf Examples until he becomes ready 
rein. 


SECT III. 
To find the Altitude and the Boſe, or horizontal Line of an Hill 
by the Help of an Inflrament. 


Mr. John Love ſays, when you meafure a Hill, you muſt mea- 
ſure the Superficies or Surface thereof, and accordingly caſt up 
the Contents: But when you plot it down, becauſe you cannot 
make a convex Superficies upon the Paper, you muſt only plot 
the horizontal or baſe Line thereof, which you muſt ſhadow over 
with the Reſemblance of an Hill, that other Surveyors, when 
they apply your Scale thereto, may not ſay you were miſtaken. 


The horizontal or baſe Line of a Hill, is found by Trigono- 
metry, to wit, the Altitude being taken by a Qnadrant, or 
—_ Inſtrument, and the Slant or Hypothenuſe Line by the 
Chain. 


Example. 
Suppoſe ACDB A, fig. 4. plate 5, to repreſent an Hill 


whoſe Baſe is ſought; ſet up your Inſtrument at 4, and cauſe a 


Mark to be ſet up at C as high above the Top of the Hill, as the 
Inſtrument is above the Cond at A; then fixing or making 
your Inſtrument horizontal, take the Altitude of the Point C, to 
wit, the Angle BAC = 58 Degrees; meaſure the ſlant Diſ- 
tance between A and C = equal 16 Chains, 80 Links, then ſay, 


As Radius: AC: : S, BCA: AB, or Part of the Baſe AD 
C. L. C. L. 
8, 90 : 16.80: : 8, 32 : 8.90. 


Being on the Hill at C, take the Depreſſion of the Valley on 
the other Side thereof, to wit, the Angle made by the vertical 
Line B C, and the Hill Side C D, which ſuppoſe 46 Degrees; 
meaſure alſo the Diſtance CD = 21 Chains, and fay, 


As 


—— — D 
2 LS — — 
223 — * 


C — — 
5 9. 
— 
"2 p 22 — 
— 
m 
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As Radius: CD: : S, DC B: B D, the remaining Part 
of the Baſe. C. L. | 


8, 90: 21: : 8, 46d: 15.11, 


Which 15.11, added to 8.90, make 24 Chains 1 Link, for 
the whole Baſe A D, which is to be plotted, and not A C and 


CD, although they are to be meaſured when the ſuperficial 
Content of the Land is required, 


Note, When the Surveyor ends on the Side of a Hill, he needs 


only account for the baſe Line thereof ſo far, when he comes to plan 
the Dimenſions, 


| Note alſo, If a Church, Gentleman's Seat, or any remarkable 
Object appears at ſome ſmall Diſtance, and it be deſired to ſhew 
the ſame in the Map, (though this is ſeldom done) you may, by 
your Inſttument, or Chain, take the Bearing thereof from any 
Station contiguous thereto; and when you have gone a compe- 
tent Diſtance from that Station, ſo as to have conſiderably 
altered the Bearing of the Church, Seat, &c. then take a ſecond 
Bearing thereof; and when you come to plan your Dimenſions, 


theſe two Bearings being laid down, will croſs or interſeQ in 
the Place where the Object ſtood. 


SECT iv. 
Of LEVELLING. 


To know whether Water may be made to run from a Spring-bead to 
any Place appointed, thaugh at a conſiderable Diſtance. 


Being provided with a Spirit, or Water Level, which may 
be had at moſt Mathematical-Inſtrument- Makers, and alſo two 
* Poles about 8 or 10 Feet long; divided into Feet, Inches, and 
Parts, having a ſmall circular Board, &c, (about 4 Inches Dia- 
meter) ſo fixt on each Pole or Staff, ſo that it may be ſhifted 
down or up at Pleaſure ;z then, by the Help of two Aſſiſtants, 
* viz,, one for each Staff, after having faſtened ſome white 
Paper on the above-mentroned ſmall Boards, with a black Line 
drawn acroſs the Middle thereof, to which your Obſervation 

«£ hach 
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* hath Reſpect : Then make for the Spring head, and there 
« cauſe your firſt Aſſiſtant to fix his Staft perpendicular; direct 
the other to go about tor. 200 Yards (as you ſhall find moſt 
convenſent) towards the Place deſigned for bringing the Water 
© to; there let him ſtand and hold his Staff perpendicular alſo; 
then ſet your Inſtruments about Mid-way between them, mak- 
« ing it ftand level, that is, horizontal; look through the Sights 
© thereof to your firſt Aſſiſtant's Staff, he moving the above- 
mentioned white Paper up and down the Staff according to the 
Signs you make to him, till, through the Sights, you eſpy the 
black Line on the Paper; then, by a Sign, make him to un- 
« derftand that you have done with him; and let him write 
+ down how many Feet, Inches, and Parts the Paper reſted 
upon: Alſo, going to the other End of your Level, do the 
fame by the ſecond Aſſiſtant, and let him write down alſo 
« what Number of Feet, &c. the Paper was from the Ground. 
This Cone, let your firſt Aſſiſtant come to the ſecond Aſſiſ- 
o tant's Place, and there let him again ftand with the Staff; and 
let the ſecond Aſſiſtant go forward 100 or 200 Yards, as be- 
« fore, and placing yourſelt and Inſtrument in the Midſt between 
them, take your Obſervations altogether as before and let them 
« put them down in the like Manner: And fo muſt you do till 
you come to the Place whereto the Water is to be conveyed 
then examine the Notes of both your Aﬀitiants, and if the 
Notes of the ſecond Aſſiſtant exceed that of the firſt, you may 
be ſure the Place is lower than the Spring- head, and that there- 
fore Water may be well conveyed ; but if the Firſt's Notes 
* exceeds the Second's, you may conclude it impoſſible without 
* Engines, or the like, 


* 


The firſt Aſſiſtant's Notes. The ſecond Aſſiſtant's Notes. 
Stat. Ft. In. Parts. Stat. Ft. Inch, Parts. 
Dun 4 3 8 elne Ts +98 
60 2/12: 4 2 @ 2 4 5 3 
Sl 0.3: 9: 3:9: $31 
20 o 8 wit wi WA 


© Here you may ſee the ſecond Aſſiſtant's Notes exceed the 
« firſt 8 Feet, I Inch, which is enough to bring the Water with 


Rc © a 


— 
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ca ſtrong Current, and to make it alſo riſe up 6 or 7 Feet in 
the Houſe, if Occaſion be; for ſuch as have written of this 
Matter allow but 4 Inches and half Fall in a Mile, to mak 
© the Water run. | 


SECT. V. 


Of ſuch Colours a perhaps ſome may chuſe to waſh or ſhade their Maps 
with, and how to prepare the ſame. 


This Section is partly an Extract of what Mr. Henry I ilſen 
relates upon the Subject, who not only deſcribes the ſeveral Co- 
lours, but alſo gives, an Account of the proper Liquids to mix 
them with, which renders them both tranſparent and durable; ſo 
that Lines, Trees, Edifices, or whatſoever elſe is neceſſary, 
and that may be thought ornamental to a Map, may be drawn 
on Paper without injuring or ſinking therein, ſo as not to deftro 


the original Beauty of the Paper or Colours: And thefe Waters 
are made as follow : 


To make Aitum WATER. 


Take a Pound of Allum and beat it to Powder, then put it 
into a Gallon of Water, and boil it till the Allum be melted, and 
when cold, put it in a Veſſel for Uſe, 


Note, 1f you wet your Paper with it before you lay the Colours 
on. it will not only keep them from ſinking into it, but alſo add a 
Luſtre and Beauty to them when laid on. 


To make GUM-WATER, 


Take a Quantity of the whiteſt and cleareſt Gum- Arabic, and 
bruiſe it into ſmall Pieces ; then put them into a fine Linen Rag, 
and hang the ſame in clean Water till it be diſſolved, then put 
your Fingers into the Water and try its Stiffneſs, for if it feel 


too glutinous add Water, but otherwiſe add more of the Gum at 
your Diſcretion. 


Note, You temper me/t of your Colours with this Water. 


The 
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The Names of CoLours proper to waſh and adorn Maps, &c. 


(GREENS, 
Verdigreaſe, Sap-green, Verditer, Bice. 


YELLOWS. 
Saffron, Yellow-berries, Maſticot, Gambogia. 


Brues. 


Ultramarine is the beſt Blue, Indigo, Logwood, Bice, Ver- 
diter, Litmoſe. 


BLACKS. 


Lamp- black, Printers-black, Indian Ink, burnt Shavings of 
Ivory or Hartſhorn, &c. 


WulIrES. 
White-lead in Flakes. 


Browns. 


Soot of Wood, Rinds of Walnuts, Spaniſh Brown, and 
Umber. | 
RE Ds. 


Carmine is the beſt, Indian Cakes, Vermilion, Red-lead, Roſ- 
ſet, Turnſoil, Brazil, Scarlet, Flocks, Lake, Ce. 


Now as theſe Colours (according to their Nature) are to be 
ground, waſhed, ſteeped, or diſſolved, boiled, or perhaps burnt 
before they are ground, here follow the various Methods of or- 
dering them: | 


. 


Te grind a Colour, 


Put the Colour on the Grinding-ſtone, and break it pretty 
ſmall with your Muller, if it be in Lumps, and pour a little 
Water at a Time to it, as Occafion requires, and ſo grind it with 
your Muller till it be very fine, and then put it into any thing, 
and when dry reſerve it for Uſe, 


Rr 3 Note, 


.- 
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Note, The Colours that want grinding, are Vermilion, Lake, 
Indigo, White-lead, and Maſticot. 


To waſh Colurs. 


Put the Colour and ſome clean Water into a Baſon, often ſtir- 
ring it together ; then let the Colour ſettle, and pour the Water 
off, and put in ſome more clean, doing as before; ſo repeating 
the Method till the Water you pour off has nothing of Filth 
ſwimming at the Top. Now, before you take the Colour out 
of the Baſon, daub it thin about its Sides, and as it dries ſome 
will drop down, though what at laſt ſticks to the Sides, is the 
better Colour; all which Things put on a Sheet of Paper, the 
better ſtill to dry it, and it is done. 


Note, The Colours to be waſhed, are Red lead, Bice, Raſſet, Ver- 
diter, and Spaniſh Brown. 


To fleep Colours, 


Is to diſſolve them in Liquor either hot or cold; and the Co- 
hours to be diſſolved in cold Liquors are Litmoſe, Saffron, Yel- 
Jow-berries, Sap-green, Indian Cakes, and Gambogia; but the 
Colours to be ſtzeped or boiled, are Rinds of Walnuts, French 
Verdigreaſe, Turnfoil, Brazil, Logwood, and Wood Soot. 


Note, Colours ſteeped in het Liquors, are ts be kept cloſe in 
Glaſſes. 
FF; To burn Colours. 


Put your Colour and Water into a Crucible, and cover the Cru- 
cible with Clay, ſetting it into a hot Place of the Fire till it be 
red, then take it out of the Fire, and the Colour out of the 
Crucible when it is cold, and jt is fit to grind. 4 


Note, Colours requiring burning, are Lamp-black, Hartſborn, 
Spaniſh Brown, ſvery, Printers Black, Umber, and other groſs ones. 


To temper Colours, 


Put your Colour into a deep Shell, and ſome Gum: water 
to it, which will ſoon mollify it, and with your Finger Len 
| olour 
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Colour againſt the Shel] till all the Knots be diſſolved; then with 
your Pencil ſtroke the Colour from the Side of the Shell to the 
Rent and it is done; only obſerving if it be be too thick, to 
add more of the Gum-water to it. 


Note, I/afhed C:lours are thus to be tempered, but as to fleeped 
ones the Liquor of them is only to be uſed. 


The ordering each Colour, without Commixlure, to the beff 
Advantage. 
Revs. 


Vermilion, if ground and tempered with weak Gum-water, 
gives a deep Red, or Scarlet Colour. 


Rojjet, waſhed and tempered with Gum-water, is at firſt almoſt 
like Lake, though ſubject to fading; but tempered with Brazil- 
water, it will be of a deep Colour. 


Carmine, tempered with Gum- water, not ſtiff, gives the beſt 
of Reds. 


Lake, ground or tempered with Gum-water, is a deep Pink, or 
doom Colour, 


Red-lead waſhed, is a Colour betwen a Red and an Orange. 


Turnſoil, put into Vinegar, with ſome Gum- water, over a 
Chafing-diſh, and well ſqueezed in the Liquor, will give a good 
Colour for ſhadowing any Yellow with. 


Indian cake, thus managed, is a good tranſparent Red. 
Brazil, the Filings or Raſping, in Vinegar and ſmall Beer, in 


an earthen Veſſel, with Powder of Allum boiled to heighten the 
Colour, gives a light Violet Colour. | 


Note, After you have ſtrained it off, it is proper to add @ little 
Gum- Arabic to it. 


Scarlet-flocks, boiled gently in Water about five Hours, put- 


ting in a Spoonful of Soap-lecs, gives a tranſparent Red or 
Scarlet Colour. 


GREENS 
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GREREENSs. 


Verditer, waſhed and tempered with Gum- Mater, makes no 
tranſparent Green; but half a Pound of French Verdigreaſe, 
with an Ounce of Argol boiled in a Quart of Water, makes a 
good tranſparent Green, inclined to a Blue, | 


Note, This Colour requires about five Hours gentle boiling, and 
when it is done, it muſt ſtand a conſiderable Time ſettling, that you 
may pour the Clear from it. 


Bice, waſhed and tempered with Gum-water, makes a good 
Green, though not tranſparent. | 


Sap-green, ſteeped in Water, with a little Allum powdered, 

is a green to ſhadow with, 
0 

* VETIOws. 


Saffron, ſteeped at Night in Water, makes an excellent clear 
Gold Colour. | 


Yellow-berries, ſteeped in Allum-water, is a tranſparent Yellow. 


Maſlicot, ground and tempered with Gum-water, is a good, 
though na tranſparent Yellow. 


Gamboore, with Water only, does at laſt make the beſt and 
molt tranſparent Yellow. 


BLUES. 


5 Ultramarine, tempered with weak Gum water, is the beſt 
lue. | 

Indigo, tempered and ground with Gum-water, is a deep Blues 
and fit to ſhadow. Blues with. 


Logwoed, managed as Brazil, (which ſee among the Reds) is a 
very good Purple. 


Bice, waſhed and tempered with Gum-water, is a good Blue, 
though not tranſparent, of which there are ſeveral Sorts, lighter 
or daiker, | 

Derditer, 
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Verditer ſo managed, is a good Blue, but not tranſparent. 


Litmoſe, cut into ſmall Slices, and ſteeped in weak Water 
(made of Gum-black) a Day or more, is a tranſparent Blue. 


BLACKS. 


Lamp- black, Printers Black, Ivory and Hartſhorn Shavings, 


burnt, ground, and tempered with Grum-water, are all good 
Blacks. 


Indian-Ink, ground and tempered with a weak Gum-water, 
is the beſt Black to ſhadow deeper Blacks with. 


Wulrks. 


IVhite-lead, ground and tempered with Gum - water, is the beſt 
White. 


mud feat, or Rinds of Wall-nuts, boiled in Water and 
ſtrained, with ſome Gum-water to it, either of them is a good 
Colour to diſtinguiſh Roads, &c. by. 


Umber burnt, ground, and tempered with Gum-water, is a 
good Straw Colour, and looks well on Gold. 


Spariſh-brown ſo ordered, makes a good Liver Colour. 


Now, as theſe Colours are in all Reſpects ſufficient in them- 
ſelves to beautify any Draught, I ſhall only inſtance how they 
may be made fadder or lighter, by mixing thoſe of different 
Kinds together, as Greens with Yellows, &c. for though the 
Colours mentioned be ſufficient, yet it may be requiſite it ſhould 
be paler or (adder ; therefore, as to a Green, Verdigreaſe Water, 
and Yellow-berry Water, according as they are mixed, make a 


lighter or darker Green; and, as being tranſparent, is a Colour 
better for this Uſe. 


And you may obſerve alſo, that a different Colour may be 
produced by mixing different Colours together; as a deep Green 
may be made of Litmoſe and Yellow-berry Water mixed toge- 
ther, viz. a Blue and a Yellow, &c. 


Knowing 


| 
| 


318 G EOD E SIA Improved. 


Knowing how to make a Colour lighter or ſadder, you are 
able to make Colours proper to ſhadow with, as light Colours are 
always ſhadowed with ſadder of the ſame Nature, viz. lighter 
Greens with deeper, &c. as for Inſtance obſerve : 


Verdigreaſe may be ſhadowed with Indigo, and Yellow-Berry 
Water, mixed together. 


Gambooge and Yellow-Berries may be ſhadowed with Umber, 
mixed with Red-Lead or Vermilion. 


Verditer and Bice with Indigo. 
Spaniſh-Brown may be ſhadowed with burnt Umber, and 
Brazil-Water, mixed together. 


Wood-Soot and Walnuts with burnt Umber, &c, 


Which is obvious to- any that can rightly diſtinguiſh Colours 
fingly of themſelves, and have a Notion of producing others by 
co-mixing thoſe of different Kinds, &c. as I have already in- 
ſtanced, naving your Colours ready for ſhadowing, and all in 
Order to lay them on your Draught, it is pre- ſuppoſed you are 
ſtocked with Pencils, ſo as to have Pencils of different Sizes for 
each Colour, to prevent the Trouble of frequently cleanſing 
them (in Water with a Linen Rag) as you fee Occaſion to uſe 
different Colours for one Uſe or another. 


Chuſe Pencils by their Fulneſs of Hair next the Quill, which 
ought gradually to leſſen to the End in a Point, as you may try 
by drawing it tlirough your Lips. | 


Now, as to the actual laying on the Colour: Suppoſe you had 
the Plan of a Survey only in its Lines, and would lay the 
Colour about a Field in it; dip your Pencil into the Colour, and 
draw it along of an equal Breadth about the Field, in the Inſide 
thereof, broader or narrower, as the Field is more or leſs in 
Quantity ; then juſt wet your Pencil in Water, and pencil off 
by Degrees what you before did, towards the middle of the 
Field; only, Note, You are to pencil off only from the Inſide 
of the colour'd Breadth ; for by this Means the Colour from the 
Outſide of the Field will ſeem by Degrees to vaniſh, and te 
look the more beautiful to the Eye. And, when Landſkips are 
divided into ſeveral Tenures or great Eſtates ſo divided, tis pro- 
per 
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per in one intire Colour to ſtrike out each Parcel, and a different ni 
Colour to each Parcel is needful: And it is adviſeable that every 0 
adjacent Field ſhould be bounded with a Colour ſomewhat differ- I 
ent, which muſt be referred to the Judgment of the Artiſt, as 
the colouring of Maps is not always for Ornament only. So f 
much concerning Colours, however, before the young Surveyor 
uſes them to Maps, &c. let him conſult what is delivered in Page 4] 
240 vpon that Head. ot | 


28S >>< | ä — ä — — 288 
The Ust of the following TABLES, | 
HEY ſhew, by Inſpection, the Alteration of Latitude 


and Departure, to every Degree and Quarter of a Degree 


on the Compaſs, and that for any Diſtance, not exceeding 1000 10 
Chains. * 


Is the uppermoſt Rank of every Divifion are placed the ſeve · 1 
ral Angles, and their Complements, to 45 Degrees, including 1 
the Quarter, Half, and three Quarters of each Degree, and in if 
the Left Hand Columa, are the Lengths of the meaſured or 17 
ſtationary Lines of the Field Works, and in the common Areas | il | 
are the Difference of Latitude and Departure. By the Table l 
thus formed, no more is requiſite to find the Alteration of La- h 
titude and Departure, but to ſeek for the Angle in the Head ; 
Column, and the Length of the Line in the Side Column, and l 
the Requiſites appear in the common Areas: The Tables are 
ſo order'd that the Latitude is always under the given Angle, the 
Departure under its Complement, 


An Example or two will make the Matter plain and eajy. 


Suppoſe the Angle to be N. E. 271 Degrees, and the ſtationary j 
Line of the Field meaſured 6 Chains, and it be required to find 1 
the Northing and Eaſting of that Station. I find in the Tables | 
under 275 Degrees, and anſwering to 6 in the Left Hand Column, 

the Number in the common Area 5. 3221, which ſhews the 

Northing, and under 624 (which is the Complement to that j 
Angle) anſwering the ſame Number in the Side Column, I find | | 
2.7705, Which ſhews the Eaſting of that Station. 


8 8 If 
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If the Angle be the ſame, and the Line be 60 Chains, it is 
but removing the Decimal Point one Place backwarder in the 
former Aniwers, ſo that in this Caſe the Northing would be 
52.9 21, which is 53 Chains, 22 Links, and „% of a Link, and 
the Faſting would be 27.705, which is 27 Chains, 70 Links 
and a half. In like Manner, if the Line was 600 Chains, and 
the Angle remaining the ſame, the Northing would be 532 
Chains, 21 Links, and the Eaſting 277 Chains. os Links. 


If the meaſured Line doth not conſiſt of an exact Number of 
Tens, as ſuppoſe its Length to be 75 Chains 34 Links; then 
the proper Requiiites may be thus found: The Angle is ſuppoſed 
to be 2743 Degrees, and the ſtationary Line 75 Chains, 34 


Links. 


Tn the TABLE under 271 De- | In the Tart under 627 De- 
grees, I find the Northings of] grees, theComplement to 272, 
the following Numbers to be, | find the Eaſtings of the fol- 

lowing Numbers, | 


For 70 Chains — 62.091 For 70 Chains 32.322 
For 5 Chains 4.435 J For 5 Chains 2. 308 
For 30 Links — 0.266 | For 30 Links — 0.138 
For 4 Links — 0.035 f For 4 Links —— 0.018 


The Northing 5 The Eaſting of 2 786 
of 75.34 ; 7 | -- 75436 | 18 
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n ; 82 E 83x 1 $14 82 (812 1 
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: ; 4.3702[4.11111]4.3522[4.130I j| 4.3342 {4.1491 
5. 1195 4.7740 [|5.098614.7963j|5.0776|4.8185 || 5.0565 | 4.8400 
5.8508| 5.4500 ||5.8269|5.4814.i| 5.8030] 5.5068 5.77895. 5321 
ES 2:5553 6. 106606. 52846. 1952 £:5013 —_ 
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The APPENDIX, 


Containing an Eſſay upon SOLIDS and Artificers Work; 


Wherein not only the practical Methods of meaſuring Boards, 
Round Timber, Bricklayers and Plaiſterers Work ; but alſo Marl- 
pitsand Hay are rendered plain and wy the W hole being illuſtrated 
with peculiar Explanations, Rules, Examples and Operations, 


err. I 


A Surveyor is (by moſt Country People) looked upon as 
unqualified for his Profeſſion if he be unacquainted with Stereometry, 
to wit, a Branch of the Mathematics, which treats particularly 
about the Menſuration of Solid Bodies ; and therefore, that this 
Treatiſe may be rendered every . ay uſeful for the Country Man 
(for whom it is chiefly intended) I have herein given ſome neceſſary 
Rules and Directions (with regard to real Prattice) how to meaſure 
Boards, round T'imber, Bricklayers and Plaiſterers Work, together 
2 the practical Methods of meaſuring Marl-pits and Hay, and 

rſt of 


BOARD MEASURE. 


Boards. according to the general Method are meaſured by taking 


the Length and Breadth thereof in Feet and Inches, and to find 
the Content obſerve this 


RorE: Multiply the Length by the Breadth, and the product 

is the Content. | | 
Note, 12 Inches make one Foot in Length, 144 Square Inches, 

one Square Foot, and 400 Square Feet, one Rood of Boards, 


Note, Alſo, in taking the Length of a ſingle Board or Log of 
Boards, any thing under fix Inches is ſeldom noticed, 


* y OF 


334 . 


Example 1. Admit a Board 9 feet long and 10 inches broad, 
how many feet are contained therein ? 


F. I. 

Length 9 o 
Breadth O 10 
Anſwer 7 6 © 


Example 2. Admit a Log of Boards (10 in number) 8 feet long 
and 6 feet 8 inches broad, how many ſquare feet ef boards therein! 


Length 8 © Or thus $$ 
Breadth 6 8 I2 

| 5 4 0 inches 8 o 

48 © feet 8 

Anſs 33 4 © 12) 640 


Note, Multiplication of feet and inches, is caſed 838 
Arithmetic, and is partly wrought the ſame way as Multiplication 
of Money, always remembering, that inches multiplied by inches 

produce parts, and that inches by feet produce inches. 


More ExXAMPLEs: 


Logs. Lgth. Bdth. Cts. Logs. Lh. Bdh. Contents: 
F. J. F. I. F. I. 3 F. J. 


I 7 O 10 + 72 4 I. 04 14 J--. 466 405 
2 r 289-.-:6- 
3 510 12 3 67 4x 3 104 118 122 6 
4 6.0 9 6 372 4 K 167 132 54 
JJV 5 9 129 114 9 


: 127 $8 108 4 
Anſwer 326 67 


| Anſwer 2 
One Rood of — [+ MY 


— — —_—— 


Anſwer, One Rood 332 5 
F 


e 335 


Or Round TIuBER. 


The common Way of meaſuring Round Timber Trees, when butted and 


ea 


I. The Length is taken in Feet (but any thing under half a 
Foot is not regarded) and the Girt in Inches about the middle 
Length, or any where between that and the Root or butt end (if 
the Buyer chuſes) and this Girt thus taken divided by 4, is called 
the quarter Girt, and is eſteemed as the fide of a Square equal, 
at the Place where the Tree was Girt, therefore if you multiply 
the Square of the quarter Girt by the Length of the Tree, you'll 
have the ſolidity the cuſtomary way. 


Example 1. If the quarter Girt be 8 Inches, and the Length g 
Feet, how many Feet of Timber in that Tree. Note, if the 
quarter Girt be leſs than 6 Inches, it is not reckoned Timber, 


8 inches Explanation. 
8 do. The quarter girt = 8, multiplied by itſelf 
— == 64 ſquare parts, which divided by 12 gives 
64 =5 4 ; inches 4 parts, and this laſt product being 
Length 9g multiplied by 9 feet (the length) gives the 
— content, 
Anſwer 4 © © 


Example 2. If the quarter girt be 10% inches, and the length 8 
feet, what is the content? 


0 

8 

— — — An}. 6 ſeet 1 in. & 
. © parts or + in, 


Yy2 Example. 


0 - — er ren ann cn — — 
—— — —— 
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Example 3. The + girt 165 inches, the length 164 feet, the 
contents required ? 
x64 inches = x 4 6 


11 4 1 6 Note, The annexed anſwer is a ſeries of 

20. 3 0:0 ſub-diviſions, and are thus expreſſed, 

w— 7 feet, 2 inches, 4 primes, 1 ſecond, 
4 8 and 6 thirds, aha 


Example 4. If the circumference of a tree in the girting place 
be 57 inches, and the length 17 feet, how many feet of timber 


therein 
Otherwiſe thus, In. 
4) 57 14.25 
— F. I. Pt. 14.25 | 
1 : : : ſquared 7125 | 
— 2850 1\ 
3 6 9 . 7 1.0 
«4.0 1425 
We — 
— — 203.0625 
5 5 4 Length 17 
n I — — — 
| - REC 6 14214375 
2311 8 © g An}. 2030625 2 
144) 3452-0025 (23 97 
As before. 


E xample 


ee e 


* F 


Example 5, Admit the : = 3 3 MNote, If the annexed ſo- 
girt 39 inches and Length 3 3 lidity was to be expreſſed 
19 feet 6 inches what is ——— in words, it would be thus, 
the content? 9 9 205 feet, 11 inc. 3 

9 and 6 ſeconds: Note alſo, 
if a tree be meaſured with 


| 10 6 9 the bark on, eth or th 
| Length 19 6 of the girt is commonly al- 
| _ I x loved upon that account in 
| 5 4 6 oak, but in elm, beech, aſh, 
| | 200 3 &c. ſomething leſs is to be 
— — deducted, tho” in moſt pla- 

ſolidity 205 11 7 6 ces an inch for bark is al- 


lowed, 

Example 6. How many loads of timber in that tree, the length 

whereof is 28 feet 6 inches, and the quarter girt 2 feet 9 inches ? 

Note, 40 feet of timber meaſured the common way, or 50 the true 
Way, is accounted a load, or 1 ton weight, 


| By Decimals, 2.75 
| | 2:75 
{ 2 9 ONE 
2 9 1375 
| = ** 1925 
| 2 © 9 550 
| 3 8 
| 9 5 
Length 28 6 ——— 
— — 378125 
1394 6 605000 
211 9 © I51250 
Anſ. 218 4 8 40 ) 215.53125 
5 ton 15 feet anſ, 


OF THE TRUE WAY OF MEASURING RoUND TIMBER. 
The former Method is the common way of meaſuring ſuch 
Timber as hath not been ſquared, and is proper enough when 


there 
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there is much Sap and loſs, but is ſnort of the Truth in the pro- 
portion of 11 to 14, as may thus be proved. If the circumference 
of a Tree be 1 Foot, the quarter Girt is 3 Inches or. 25, but this 
cannot be the fide of a Square equal in Area to that Circle, for 
the Square root of the Area of any Figure, is the fide of a Square 
equal in Area to that Figure, but the Area of a Circle whoſe 
periphery or circumference is 1, is .0795775, or. o8 nearly, the 
Square Root whereof is.2821 nearly, and which is the true ſide of 
a Square equal. And if any one be deſirous to know the tr 

Content of tuch Timber, let him obſerve the following 

| RULES. 

1. Multiply the Girt or Circumference in Inches, by .282r, 
and the Product will be the true {ide of a Square equal, with which 
proceed as before, 

2. Multiply the Square of th? Trees Circumference or Girt in 
Feet by the Length, and that Product by .07958, (or by .o8 which 
will anſwer ſufficiently near) gives the Solidity. 

3- Find the Solidity the common way, under this write its + 
part, + of this q and n of that the ſum of theſe 4 Lines will be the 
Solidity very near; the two firſt Rules are beſt adapted to 
Decimals, and the laſt to Duodecimals ; alſo as 11: 14, ſo is the 
common way to the true way nearly, or as is 14 to 11, ſo is the 
true way to the common way as near. 

Admit it were required to know how many Feet of Timber 
{according to the true way) in that Tree mentioned in Example 
6, foregoing, the Content whereof according to the common way 
of meaſuring is 215, 53125 Feet. | | 

Say, as 11: 14 :: 215.53125 : 274.3125 Feet of Timber, 
according to the true way of meaſuring, nevertheleſs, tho? I have 
pron the above Rules concerning the true Solidity of Round 

imber, yet notwithſtanding, I don't imagine it will be the Means 
of aboliſhing thoſe cuſtomary Rules which Time and Practice 
therein have eſtabliſhed almoſt every where. | 


SECT; H. 
Or BRICKLAYERS AND PLAISTERERS Wokk, 


And firſt of the Bricklayers Work. 
The Work of theſe Artificers is in moſt Country Places mea» 
| ſured 


4 
OY 
Aa ks 
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ſured by the Yard, and returned Square Yards, for which they 
are paid accordingly, fo that if the Wall be Brick-Breadth i. e. 
41 Inches, 9 Inches, i. e. Brick Length, Brick and half or two 
Bricks, &c. in thickneſs, the Workman is paid fo much the more 
per Yard, and therefore ſuch Walls muſt be meaſured ſeverally, 
and the Contents entered with their reſpective Prices per Yard, 
by which Means an exact Account of the ſame may be obtained, 
to effect which, obſerve this 
RULE. 

Multiply the Length and Height together in Yards and Decimal 
Parts, and the Product will be the Content in Square Yards. 

Note, There is ſeldom any Deduction made for Door Places or 
Windows, unleſs mentioned before the Work was engaged. 


EXAMPLE. 


I demand what a Wall comes to at 3 per Yard (to wit 8005 > 
when all Materials are found, or 3s. Gd. when the Workman finds 
the Materials) the Dimenſions are 5 


| yd. d. yds. J. 3. d. 
Length = 36.37 yds. Then if 1: 3.5: 172.75: 2 10 42. Anſ. 
Height = 475 


18185 
25459 Otherwiſe at 38. 6d. per yd. it would amount te 


14543 30l. 45. 7d. | 
172.7575 Square yards, 


Example 2. What does the Brick Work of a Building amount 


to, the ſeveral Dimenſions and reſpective Prices thereof are as 
under ? 


Doren. Yards. 4. % 
Lengt . 
Front wall Height 6.34 Cont. 1185 at 6d, 2 19 14 


Gable end and back part | Hegi 24:4 | ditto 2354 4d. 318 5 


Two gable ends above the | Breadth 7.0 | g: 
ſquare - - = = » Height 7-0 | ditto 35 4d. 0 11 $ 


INNER 


C 12 
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INNER WALLS. 


Pantry walls, &c, +» = Hecht 9-4 | ditto 24% 2d. © 4 o 


One wall. Heide 6-0] ditto 40% 3d. o 10 2 
Another wall + - - Herd 6-9 | gitto 401 3d. o 10 21 


A triangular wall up ſtairs Figo 2-0 | ditto 14% 3d. o 3 6 


Length 


Another ditto - = 1 Height 4.4 ditto 141 3d. © 1 64 


1 


Two CHIMNIEs. 
Girt at bottom 4.2 R 5 
do. at middle 3.5 Mean girt, bottom — 4 x 3 do. 132.0 


1 — 3. . . 453 
do. at top 3.6 ditto * 3.7 x 9 do. 33.3 - 


doubled 90.5 
Height bottom part 3 0 ditto top part 9 0 at 4d. 1 10 2 
Second chimney contains the ſame, &c. gol 4d. 1 h 
Two MIiDFEATHERS, i. e. one in each chimney, 
»t Height 9.0 ; 
2 Contains 5.4 


ad Height 24 = 10 8 yards at ad. o 1 93 
0. 6 | 


Breadth 34 
Anſwer 12 2 10 
Example 3. Admit a Brick Wall ro Yards long, 1 
high, and 3+ Bricks thick, I demand how many ſtatute Vards of 


Brick Work therein? i. e. 14 Brick thick. 
Rule, Multiply the Square Yards in the Wall, by the number 
of half Bricks in its Thickneſs, and divide that Product by 3, 
(that is the number of half Rricks, in ſtatute thickneſs) and the 
Quotient will be the number of ftatute Yards fought. 
Length 10 Yards. 
Height 3 


Square Yards in the Wall 30 
Half Bricks in thickneſs 7 


— - ___— 


3) 210 


Yards of ſtatute thickneſs 70 | Or 
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Or PLAISsSTERERS WORHE. 


Plaiſterers moſt commonly work by the Square Yard, fo that a 
Decimal Yard is likewiſe neceſſary to take the Dimenſions of 
ſuch Work. | 

Note. If you are to meaſure the Plaiftering of the Rooms in a 
Houſe, do thus. 


1. Take the Girt of the Room with a String, and meaſure the 
ſame with the Yard, which enter with the name of the Room, then 
take the Height thereof and enter it under the Girt, Multiply the 
Height by the Girt, and the Product will be the Content. 


2. Take the Length and Breadth of the Cieling, and Multiply 


one by the other, and the F roduct will be the Square Yards therein: 
proceed in the Manner with every Room you are to meature, but 
obſerve, Cuſtom ſeldom makes Allowance for Doors, W indows 
or Chimnies, and the String in taking the Girt and Height muſt 
go into every dint or cornice thereof, &c. 


Example. - Suppoſe a room meaſure in girt 37.6 yards, and in 
height 3 yards, the cieling being 9 yards long and 8 broad, how 
many yards of plaiſtering are therein? 

Girt of the room 37 6 yards 
Cieling, long 9g yards Heigth of ditto 3. 


broad 8 —— 
— 112 8 
Square yards 72 The cieling 72.0 
Anſ. 1843 yds, 184.8 
Or Marr Pits. 


Marl is an excellent manure for land, and very much uſed, not 
only in Cheſhire, but moſt of the adjoining counties; alſo, whereof 
tne inhabitants (who are more immediately concerned in agricul- 
ture) annually enjoy the emoluments arifing therefrom; however, 
it is not my deſign in this place, to expatiate on the properties or 
quantities of marl, but to direct and ſhew how to meaſure a caſt 
or fallen pit, but before this can be effectually performed, let us 
conſider the nature of this irregular vacuity. © . 

| tte 
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Firſt. A marl pit may be ſuppoſed to repreſent an irregular 
ſolid, or rather an i regular vacancy in the earth made by poor 
labourers, who commonly lay out the pit at firſt, in imitation of a 
ſquare or reCtangle, but the conſequence of working ſuch pits ſo 


true and upright is exceeding oangerous, and too often attended 
with broken bones and loſs of lives. 


Secondly. As workmen are generally paid for marl pits by the 
rood ; | ſhall in the next place explain what a rood is, and then 


teach how to find how many roods there are contained in the 
moſt irregular marl pits. 


Firſt. Then, 8 yards long, 8 broad and 1 deep, = 64 cubical 
ya ds were formerly accounted a rood of marl, but cuſtom hath 
eſtabliſhed in Cheſhire, and ſome of the adjacent counties, ꝙ yards 
long, 8 broad, and 1 deep, equal 72 cubical yards to the rood ; 
now as ſuch pits are allowed to repreſent regular bodies, conſe- 
quently whoever would attempt to meafure or find the true contents 
thereof, ſhould not be a {ſtranger to or unacquainted with the 
menſuration of regular ſolids ; yet, notwithſtanding, how oft do 
we ſee numbers in this country who can ſcarcely define a line, or 
conſtruct a ſquare, much leſs meaſure a carved ſpate, or an irregu- 
lar ſolid; nevertheleſs, will arrogantly aſſume ſuch boaſting 
pretenſions to this art, as if they were perfectly acquainted with 
planimetry, ſtereometry and geometry, by which means they too oft 
intrade upon the credulity of their well meaning neighbours. And 
therefore for want of ſuch neceſlary qualifications, how frequently 
do we ſee the indultrious farmer, or perhaps the poor laborious 
workmen impoſed upon by employing ſome bungler or other {to 
meaſure their work) whoſe incapacity muſt render them obnoxious 
to every individual who hath any knowledge of /uperfices and /olids*the 
conſequence of employing an unqualified perſon upon the occaſion, 
cannot fail of proving injurious to one or the other concerned 
therein, ſo that if the poor labourers ſhould be injured (though 
contrary to their maſter's deſire) their indigent families muſt 
neceſſarily undergo the burthen of the loſs, while the poor men 
reflect on the many long and ſultry days, ſweat flowed from each 
thro' emulating labour and violent exerciſe, in hopes that at the 
end their indefatigable pains would amply meet that juſt reward 
which univerſally ſweetens labour; but, on the other hand, ſhould 


the 


— 
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the miſtake commited be in favour of the poor labourers, the caſe 
: would be equally as bad; for altho' the farmers are allowed to be 
; the ſupport of the nation; notwithſtanding, that is no reaſon why 
/ they ſhould be wronged, or pay more than what is right. And 
therefore, I think it greatly behoves both the maſter and workmen 
to make choice of ſuch a perſon upon this occaſion, whoſe know- 
ledge and abilities can direct throughout the moſt difficult under- 
taking without injuring or wranging either {ide ; ſuch a man's 
return will moſt certainly afford pleaſure and ſatisfaction to both 
fides. To affect this material point, let us conſider theſe irregular 
bodies to be comprehended under the three following varieties, viz. 


1 RECTANGULAR, OBL1iQue ANGULAR, and CURVILINEAL, 


And firſt, to meaſure a rectangular pit, the angles whereof are 
right ones, or nearly ſo, and the ſides and backs are nearly ſtraight. 


Rule. Multiply the mean length of the pit's body, by the mean 
breadth, and that produ by the mean depths, this laſt product 
will be the content in cubical yards. Secondly, multiply the 
mean length, mean breadth, and mean depth of the pace (or ſpace 
as it is commonly called) together, and the product will be the 
content thereof in cubical or ſolid yards which add to the content 
of the body of the pit, and divide the ſum by 64 or 72, (according 
to the cuſtom of the country) and the quotient will be the number 
of roods of marl the pit did contain. 


length of one fide about the middle depth with a ſtring, in which 
place ſtick or faſten a pin, and then with a decimal yard meaſure 
it and enter the ſame, do ſo at every three yards acrols the pit, but 
; obſerve, you need only meaſure to or from the pin you firſt faſtned 
| in the ſtring, then add or ſubtract the difference to or from the firſt 
length entered, which done divide the ſum of the lengths by the 


| Note, The mean length of a pit may be thus found, take the 
| 


number thereof, and the quotient will be a mean length. In 
like manner find the mean breadth, the mean depth according ta 
practical cuſtom is thus obtained, being provided with a pole about 

4 or 
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4 or 5 yards long, divided into yards and decimal parts alſo, take 
the depth therewith perpendicular to the floor of the pit on 
each fide thereof, about 3 yards aſunder; but ſee you don't med- 
dle with the back pait unleſs you take the depth of the front 
alſo, which may be performed by — the ſtring or line at full 
ſtretch, level with the graſs or ſurface, &c. on each fide the pit, 
exactly over the place wheie the ſpace and body of the pit divides, 
then with the pole and decimal yard take as many depths as you did 
at the oppoſite fide or back part, add all theſe depths together, and 
divide the ſum by the number thereof, the quotient will be a mean 
depth ; proceed in like manner to find the length, breadth, and 


depth of the /pace, then will your dimenſions of the pit be com- 
pleated, 


Example. Admit fig 5, plate 5, to repreſent a marl-pit, the 
ſides whereof are nearly perpendicular, and the angles nearly right, 
1. e. neither much Jbtuſe nor acute, the content whereof is ſought. 

Note, he lines &, 6, are the different lengths taken by a pack- 
thread in the pit about the middle of the depth, and the lines a, a, 
are the different breadths taken in like manner; the depths were 
taken at every three yards on each fide of the pit, but neither at 
the back not ſpace as the furface appeared horizontal. 


DiMENSIONS. 


| Lengths Breadth Depth s Length 14.6 
Mean Breadth 10.3 


in yds. in yds. in yds. 


14.72 10.32 4 56 4.38 
14.76 IO 25 4.70 146 © 

14 64 I0.20 4-94 | —— 

14 60 10.24 5.04 150.38 

14-43 10.24 4.90 Mean depth 4.7 

1440 ——— 4 68 — — 

— — 6) 61.80 4.58 1052.66 
7) 102 20 ——— 4.42 6015.2 

— —— 10. — — — — 

14.6 r 706.786 

| | Anſwer, 706.786 cubical yards in 

4.7 the body of the pit. 
Length 
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ä SPACE, 
Length FBreadth Depth Mean length 3-25 
3-30 :0.10-50::;) 00 Mean breadth 6.1 

| — 3.25 
2) 6.50 1950 

. 25 19.825 

T7 , Mean depth 2.1 

19825 
| 39650 


Solid yards in the ſpace 41.6325 
in the body 706.786 


Anſwer. The pit contained, cubical yards 7484185 
2 64 or 11 roods 44 yards 
Then divide 748 yards by 3 72 c —1 er hs mY 
| according to the cuſtom of Cheſhire and other counties, 
Example 2. Admit fig. 6, plate 5, to repreſent a matl pit, the 
fides whereof are indifferently ſtreight, but the angles therein both 
obtuſe and acute, I demand how many roods were contained there- 


in ? Note, When the angles in a pit are very obtuſe or acute, the 
ſame ought to be meaſured as a trapezium, and the depths taken 


as before. 
2. ſum of the perpendiculars = 6.18 
Dimenſions in yards, &c. diagonal 20.4 
| 5-10 4.44 24.72 
20.40—7 26 4 90 1236 
2) 12.36 487 Square yards 126.072 
4 65 Depth 4.64 
| 6.18 4.0 — 
' — 504288 
| 6) 27.84 750472 
| | —ů— 504288 


Cubical yerds 584. 97408 
| | SPACE, 
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SPACE. 
Mean length 2.3 Solid yards in the body 584.974 
Mean breadth 5.2 in the ſpace 21. 528 
46 72) 606.502 (8 roods, 
115 576 30 yards, 
— — heſhire 
1196 30 meaſure, 
Mean depth 1.8 the content. 


—— Vote, If there be any ſideſlip, bends or 
9568 curved turnings in a pit, take them as directed 
1196 in the following example. 


Solid yards 21.528 


Of CUrviLIiNEAL PiTs. 

The body of curvilineal pits ſhould be taken as directed in the 
two foregoing examples, and if a fide ſlip occur therein, ſtretch a 
line along that ſide the pit at every yard in height, and with your 
decimal yard take as many breadths from the ſtring (at full ſtretch) 
to the back of the flip as you ſhall ſee neceſſary, add theſe breadths 
together, and divide the ſum by the number thereof, the quotient 
will be the mean breadth of the ſlip, then take the length and 
height thereof, with which proceed as before. 


Example 3. Admit fig. 7, plate 5, to repreſent an irregular mar] 
pit, and it were required to know how many roods of mar] were 
contained therein. 


D1iMENSIONS., Body of the pit. The ſpace. 

L. B. D. Mean length 12, Mean length 4.27 
Tas. Tas. Yds, Do. breadth 8.72 Do. breadth 6 46 
12.01 8.40 6. 20 $q. yards 104.64 2562 

11.95 8.52 6.42 Mean depth 6.48 1708 

12.0 8.6 5 6.86 8 2562 

22.04 8.78 6.94 837 2 33 
12. 0 8.90 6.82 41356 295842 
— 10 6.60 62784 Mean depth 1.75 
z) 60 9 : — — — 
Mean T7 6) 52:35 6.14 Solid yds. 678.0672 1379210 

Mean 9.7 5-90 1930894 
8084.25 +... 
"Tas Cubical yards in the ſpace 48.2723 50 

1 * BYY Ditto in the body of the pi. 41 wi 


Space 4-27 6.46 1.75 
Dimenſions 


VC 


Dimenſions of two parcels in the ſouth ſide of the pit. 


The part A. Mean length 2.6 


Lgth. Bdth. Depth. Mean breadth 2.5 Square yards 6.50 
2.50 2.40 6.10 130 Depth —_— 
2.70 2.60 $5.90 52 Cubical yards 39.00 


Mean length 4.4 
Mean breadth 2.2 


The part B. 3 
88 

Lgth. Bdth. Dh. 88 
4.20 2.10 6.8 — — 
4.60 2.30 6.6 Square yards 9.68 
— — — Mean depth 6.7 
2) 8.80 2) 4.40 2) 13.4 — 
— — — 0720 

Mean 4-4 2.2 6.7 580 


Cubical yards 64.856 


Mean length $5.2 


A flip in the back part. Mean breadth .7g 
Lgth. Bdth. Height, 4.68 

At bottom 5.25 60 6.40 364 
At top 5.15 86 6.90 — 
— 1.10 — Square yards 4. 108 
2910 40 80 2) 13.30 Mean height 6.65 
»00 U— — — 
Mean 5. 20 — Mean 6.65 20540 

5) 3-96 24648 

— 24648 

Mean . 79 — 


Cubical yards 27. 31 920 


The 


348 At RG END 14X% 
The body of the pit 678 


ſpace 48+ 
The ſeveral parts collected part A 39 
part B 643 
2 274 
| 72) 857% 
The contents of the pit are, 11 roods 65 yards. 11 655 


Theſe three examples, well underſtood, will undoubredly enable 
the young learner to meaſure the moſt irregular marl pit truly, as 


they contain variety ſufficient whereby any other pit may be effec- 
tually underſtood and meaſured. 


Or HAY. 


Hay is likewiſe an irregular ſolid, and is meaſured and returned 
in cubical yards, but the weight of the yard ſolid differs according 
to the place and quality of the hay, to wit, a cubical yard (or 
_ ſquare yard as it is commonly called) in the bottom of ſome hay 

reeks of one, two, or three years ſtanding, will weigh near two 
hundred weight, and another of the ſame ſize and ſtanding, a yard 
perhaps will not weigh one hundred weight; however, the mea- 
ſurer hath nothing more to do than to find the number of cubical 
yards in the hay reek or cock, and let the buyer and ſeller order 
about the weight thereof: And though the form of hay reeks and 
hay cocks are many, nevertheleſs if the learner will endeavour to 
underſtand the following examples, they will enable him to mea- 
ſure any hay reek or hay cock whatever. 


PROBLEM: I. 
| Teacheth to meaſure a Hay Reet, the ends wheredf are equal. 


Rule. Multiply the ſuperficial area of the end in ſquare yards, 
by the length, and the product will be the cubical yards therein. 


Example 1. Admit fe. 8, plate 5, to repreſent a hay reek, the 


ends being equal, and the dimenſions as follow, how many ſolid 
yards are contained therein ? 


DkEMik- 


© - 


1 
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2 AB acborom 4. - 8.6 balf for a mean 43 
part ( Height FG 2. Height 2. 
8.6 
Top Eee 1 wo Top 928 == halt for a mean 3. 
Part / Height GE 4.5 Height 4 5 
Length of the reek 10.50 Aren of the top part or end 13.5 


Area of the bottom part or end 8.6 


— — 


Area of one end 22.1 
Length of the reek 10.5 


— — — 


* 


1105 
2210 

Anſwer 232.05 

PROBLEM II. 

Teacheth to meaſure a reek the ends whereof are unequal, and do nearly 
repreſent an irregular parabolic ſpace : To find the content thereof, 
the following directions will anſwer ſufficiently for practical pur- 

ſes. 

"Reds. Having found the area of each end, multiply the mean 
area (between the two ends) by the length of the reck, and tlie 
product will be the ſolid content. 

Note, The area of each end may be thus found; mark out the 
ends of the reek in two parts, viz. top and bottom, then at every 
yard in height of the upper part of each end take a breadth,. (but 
as for the bottom part only two breadths will do, one at the 
bottom and the other at the bulge) divide the ſum of the breadths 
pertaining to each part and end by the number taken therein, the 
quotient will be a mean breadth near enough, which multiply by 
the whole height of the part and end you ure meaſuring, and the 


product will be the area ſought ; then to find a mean area between 


the two ends proceed thus: To the ſquare root of the rectangle 

of the area of the two ends (found as above) add thoſe two are as 

together, and one third part of the ſum will be the MEAN AREA, 
which is to be multiplied by the length as above directed. 

It often happens that a reek is longer on one ſide or in one place 
than another, in that caſe take the length as often as you ſhall 
| think proper or ſee needful, add them together, and divide the ſum 
| by the number taken, the quotient will be the mean length by 


Aaa which 
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which you are to multiply, the mean area to find the ſolidity. 

Example 2. Let fig. 9, plate 5, repreſent a large hay reek, the 
length whereof is 20 yards, and the other dimenſions as under- 
neath, how many ſolid yards are contained therein? 


| DimeNnsoNs. 
Bottom part of eaſt end, yds. 
Breadth CL at bulge 5-102 


Breadth Pq at bottom 4.60 
Height MN 1.90 
Top part of eaſt end. 
Breadth at bulge 
5.0 
Breadths, each a yard 4-90 
higher than the other ) 3 30 
| 2.60 
Breadth at the top 1.30 
6) 22 20 
Mean breadth 3.7 
Hiight NO 45 


Bottom part of weſt end. 

Breadth at bulge 4.60 

Breadth at bottom 4.0 
Height 1.90 


1 op part of weſt end. 


| Breadth at bulge 4 60 
| | 4.26 
Breadths, each a yard 382 

higher than the other ] 2.18 


1.64 
5) 16 50 
Mean breadth 3-3 
Height 4.0 
Mean aica 22.908 
Length 20 
Solidity 


| 


458.16 


= 9.70 half for a mean 4.85 
height 1. 9 
4365 

485 


5.10 Area of bottom part of eaſt end 9.215 


Mean breadth of top part 


3+7 
height 4-5 
185 
148 

Area of top part of eaſt end 16.65 
Area of bottom part of eaſt end 9.215 
Area of the eaſt end 25.863 

5 8.6 half for a mean 4-3 

height 1.6 

258 

43 


Area of bottom part of weſt end 6.88 
Mean breadth of top part 3.3 

c height 4 
Area of top part of 
weſt end 13.2 


Area of the weld end 


20 08 
Area of the eaſt end 23.863 
. 10040 
12048 
16064 
10040 
4016 
$19.36920 ( 22.18 
4 20.08 
42) 119 25.865 
84 3)65.128 
447 ) 3536 22.908 
3129 mean. 
4548) 40792 
36384 
24428 
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PROBLEM III. 
Teacheth to meaſure a hay cock or hay flack, the top and bottom part 
whereof do repreſent the fruſtum of a cone This figure muſt like- 
wiſe be meaſured in two parts by the following 


Rule, Multiply the ſquare of the circumference of the bottom, 
bulge, and top ſeverally, by .07958 (the area of a circle whoſe cir- 
cumference is 1, as may be ſeen in page 338) or by .08 which in 
theſe caſes will anſwer near enough, and the products will be the 
areas at thoſe places, then find a mean area between the area at the 
bottom and the area at the bulge, thus, Lo the ſquare root of the 
rectangles of the two areas, add the two areas, and one third part 
of the ſum will be the mean area ſought, which multiply by the 
perpendicular height of the bottom part, and the product will be 
the ſolidity thereof; then to find the ſolidity of the upper or remain- 
ing part proceed in the ſame manner, namely, find a mean area be- 
tween the areas at the bulge and top, by adding theſe two areas, 
(found as above-mentioned) to the ſquare root of their rectangle, 
and taking one third part of their ſum, the quotient will be the mean 
area between the bulge and top areas which multiply by the per- 
pendicular, (and not the ſlant height) of this part, and the product 
will be the ſolidity thereof, which add to the ſolidity of the other, 
6 * bottom part and the ſum will be the ſolidity of the whole 

ack. . | 
Example 3. Admit fig 10, plate 5. to repreſent a hay ſtack or 
hay cock, the dimenſions whereof are as follow: How many ſolid 


yards are contained therein ? 
DiuExsioNs. 


Girt at the bulge 42. x 32 = 1024 x .08 = $1.92 the bulge area 
Girt at the bottom 30. x 30 = 900 x . 8 = 72.0 the bottom area 


Top part. 
Girt at bulge 32 x 32 = 1024 x .08 = 81.92 the bulge area 
Girt at top 4x 4= 16 K 08 71.28 the top area 


Height 5 yards, 


The ſquare root of the rectangle contained under theſe areas is 76.8 
Bulge area 81.9 


Bottom area 72. 
3) 239-7 
Mean area of bottom 76.9 


The 


—— — ͤ 6ͤwy—— 


teat a 
© a 2 bs 
. A 2 — 
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The ſquare root of the rectangle The mean area 
contained under theſe areas [19.24 3 of the bottom part 76.9 
Area at bulge $1.92 ,=93-44 Height I. 
Area at top 1.28 4614 

The mean area = 31-14 769 
The perpendicular height 5* Bottom part 123.04 
Solidity of the top part 155.79 Top part 155.70 
f Anſwer 278.74 
Solid yards, 
PROBLEM IV. 


Teacheth to meaſure a hay ſtack, the form whereof doth nearly 
repreſent a parabolic ſpindle. This figure may be meaſured in 
ſundry parcels, according to the irregularity of its form, and the 
content of each parcel being collected, gives the ſolid yards in the 
hay ſtack, the ſolidity of each parcel may be obtained by the 
following 

Rule: Find a mean area (as directed in the preceding rule) 
between every adjacent girts or circumferences, and multiply the 
ſame by the perpendicular between theſe two girts you made uſe 
of, and the preduct will be the content er ſolidity of that part, and 
in like manner proceed with each part or parcel. 


Example 4. Admit figure 11, plate 5, to repreſent a hay ſlack, 


the dimenſions whereof are as follows: I demand how many ſolid 
yards are contained therein ? x | 


Dimen/uons. BoTToM PART. 
Girt at bulge 30 x 30 = goo x . 8 = 72, mean area 67.35 
Girt at bottom 28 x 28 = 784 x .08 = 62.72|height 2 


Content of bottom part 734.70 
Tor PARr. 


Girt at bulge 30 & 30 = 900 x 08 = 72, fo area 67.35 


Height 3 
67-35 

Girt 1 yard above bulge 28 x 28 = 784 x . 08 = 62.72 Mean area 44.38 

Gut 2 yards above do. 20 x 20 = 400 x .08 = 32.00{Height 


Girt 1 yard higher 28 x 28 = 784 x . o8 = 62.72 
« | 


Height 


44.88 

Girt 2 yerds above bu'ge 20 x 20 = 400 x . 08 = 32. oo Mean area 21.62 
Girt at top 4X 4= 16 *K . 08 = 12,8 [Height 1. 8 
Height of this part 1.80 N 7296 
2162 


38.916 
Content 
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Content of the bottom part 134.70 Solid 


; I 07-35 
Ditto of top J 2 44.88 
3 | 38.916 


The content of the haycock is 285.846 ſolid yds. i. e. 2852 yds. 


Many more examples might herein be given, but theſe already 
propoſed, will, I hope be thought ſufficient, as they ſhew the nature 
of this ſubject with regard to real practice, I ſhall therefore beg 
leave to conclude ; humbly hoping that an endeavour to ſuppl 
the failure of ſo many eminent writers on the uſeful ſubject of 
ſurveying will not be deemed arrogant, and the making — of a 
few introductory lines be accounted plagiariſm, however ſhall 
ſubmit to the diſcretionary opinion or cenſure of the public, not 
doubting, as the whole is founded upon principles of the ut- 
molt accuracy, conſequently will be eſteemed an uſeful treatiſe, and 
moſt certainly merit the approbation of the impartial and judicious, 
and if it ſhould happily meet with due encouragement from the 
public, it will afford infinite ſatisfaction to the author, whoſe ſin- 
cereſt wiſh attends not only the public weal, but likewiſe the im- 
8 and promotion of all arts and ſciences, and would chear- 


ully contribute thereto whatever lies in the power and ability of 
the author, 


Arthur Burns. 


pt 


HE Aurhox begs Leave to acquaint the PUBLIC, 
that he Boards and Educates YouTHn in the following 


SCIENCES and Mathematical BRANcHESs, viz, 


WxriTING, 


ARITHMETIC, 4 


The Italian Method of Book- 
KEEPING, 

Plane T'RIGoNOMETRY, 

Menfuration of SUPERFICIES | 
and SOLIDS, 

DiALLING, 

GAUGING, 

ALGEBRA, 

NAviGATI1ON thro' all its Parts, 
viz. xt, 2d, and 3d, Part of 


PAIN SAILING, MippLE 
LaTiTupe, Mercator, and 
GREAT CIRCLE SAILING 
SURVEYING, 

Spherical TRIGONOMETRY, 
ASTRONOMY, and the Doctrine 


2 


| of EcLiyses, 

ELEMENTS of GEOMETRY 
demonſtrated 

The Us of the Grosrrs in 
GEOGRAPHY, and moſt of 
the above Branches, 


Note. Every Opportunity will be employed, by the Author, 
in grounding his Pupils in the practical Parts of the above, and 
the ſtricteſt Attention ſhall be paid to their Morals, fo that as the 
Underſtanding enlarges, the Heart may be made better, and con- 
ſequently more ſuſceptible of Happineſs : The Parents and Friends 
of the Young Gentlemen committed to his Truſt may depend on 
his utmoſt Care, and beſt Endeavours to form their tender Minds 
to a Love of Learing, Virtue, and Religion, 


The Terms are fo very reaſonable as 12 Guineas q ann, 


* 


Ss .U PZ LE MY NT. 


This Supplement is occaſion'd through an Overſight in the 


Compoſitor, in Pages 170, and 212, wherein the South Offſet 
in Example III, is omitted, and here follows'; whereby the Field 


is become 42 A. 3 R. 16 P. inſtead of 41 A. o R. 2 P. vix. 
8. Off. in Page 170. 
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AGE 57, line 10, for that Number read 125; p. $4, |. 1, 
for Planometry read Planimetry ; 1. 11, for it centaineth read 
they contain; p. 87, J. 10. for fifth Chapter read fifth, ſixth, and 
ſeventh Chapters; p. 21, 1. 19, for firſt Section read third Section; 
p. 95, 1.21, for VI. read VII; p. 101, l. 21, for very read who 
very; p. 104, l. 8, for Directions read Dimenſions; p. 122, l. 4, 
for Incloſures read Offſets ; p. 124, l. 35, for Chapter read Trea- 
tiſe ; p. 140, |. 11, for go traight to read ftraighten ; p. 142, l. 7, 
for 12.25 read 12,20; l. 10, for 464 read 480; p. 154, | 24 
and 25, for Area read double Area; p. 156, I. 20 and 21, for fir/t 
Example read ſecond Example; p. 178, laſt line, for 110 read 
II1O; p. 186, I. 9, for 10000 read looo; p. 187, I. 22, fer 
Sqrare read Side of the Square ; p. 189, I. 13 and 14, for Iooco 
and 5000 read 100000 and So; p. 204, I. 30, for 2.50 read 
3.03 I. 32 for 40 read 50; l. 33, for 1.30 read 2,30; p. 211, 
line 12, for Cwrczd Twz l. 14, for 4 read 4.75; |. 22, for 15 
Chains read 1 Chain 50 Links; p. 212, l. Þ for Tread r; p. 
217, 1. 11, for V read E; p. 219, 1.1, for E read ; p. 221, 
I. x, for read E; p. 222, |. 19, for 80 read. 80; p. 228, 
l, 37, for . 96 read 1.12; p. 229, I, 8, for 16. 30 read 16.30; 
p. 230, 1. 8, for Eat read ft; p. 238, J. 1, for North read 
South; p. 239, 1 10, for North-Eaſi read North Weſt; p. 243, 
I. 17, for BC read AB; p. 245, J. 12, for 8 read 80; p. 254, 
laſt line, for ABI read AEI; p. 255, I. 25, for 73 read 753 
p. 250, l. 15, for the Baſe read Sum of the Squares of the Baſe; 
p. 262, l. 7, for Perpendicular read Pro-portion z p. 279, l. 20, 
for 12 read 133 J. 31, for EF read CF. 
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